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SUBJECT 
A  test  of  a  pneumatic  ash  handling  system. 

OBJECT 
There  is  very  little  known  concerning  the  distri- 
bution of  power  and  capacity  losses  and  the  laws  govern- 
ing such  losses  in  the  handling  of  ash  by  air.  This  thesis 
will  therefore  be  devoted  to  a  test  of  a  commercial  in- 
stallation to  determine  and  to  classify  for  future  ref- 
erence these  losses  as  well  as  may  be  done  from  one  in- 
dependent or  isolated  system. 

DESCRIPTION  OF  APPARATUS  AND  PARTS  0_F  SYSTEM. 

Every  commercial  device  for  the  removal  of  coal 
ash  from  boiler  installations  should  meet  the  following 
requirements : 

(1)  Continuos  service  (free  from  frequent  break  downs) 

(2)  A  minimum  power  consumption  per  ton  of  material 
handled. 

(3)  Adaptabilaty  to  varying  conditions. 

(4)  A  minimum  maintainance  charge. 

(5)  Cleanliness  of  premises  after  removal  has  been 
affected. 

(o)  Accessability  tp  all  parts  liable  to  wear. 

(7)  A  minimum  of  labor  per  ton  of  ash  removed. 

(8)  Simplicity  of  operation. 
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The  pneumatic  system  meets  all  these  requirements 
more  nearly  than  any  other  system  that  has  yet  been  de 
vised.  Reference  to  the  accompanying  photographs  depicts, 
(1)  The  8"  conveyor  pipe  and  hopper  inthe  basement  lined 
up  in  front  of  ash  pit:  (2)  The  connection  of  these  pipes 
to  the  ash  storage  tank:  (3)  The  18"  galvanized  air  pipe 
leading  from  the  ash  storage  tank  to  the  DUST  COLLECTOR. 
(4)  The  positive  belief  valve  for  use  with  a  positive 
exhauster.  (5)  The  belt  driven  positive  exhauster  and  motor 

(6)  The  air  discharge  from  exhauster  to  the  atmosphere. 

(7)  The  spray  nozzle  and  section  of  same  used  for  set- 
tling the  dust  and  quenching  the  red  hot  ash  before  it 
enters  the  storage  tank:  (8)  The  three-way  cock  automat- 
ic drain  and  spray  water  control  for  spray  water  to  sprjiy 
nozzle. 

ARRANGEMENT  OP  APPARATUS  AND  SYSTEM 
The  accompanying  blue  prints  are  the  contractors 
drawings  for  the  installation  of  the  PNEUMATIC  ASH 
HANDLING  SYSTEM  showing  respactively  the  plan  and  elevation. 
Indicated  on  the  south  run  of  the  8"  conveyor  pipe  in  rekd 
line  are  the  location  of  points  at  whish  surveys  were  made 
of  the  inside  of  the  pipe  with  a  pi tot  tube  measuring  vel 
ocity  and  pressure.  In  the  elevation  on  the  18"  galvanized 
air  pipe  is  shown, by  red  line  the  point  of  taking  the  sur 
vey  of  the  inside  of  the  air  pipe, measuring  velocity  and 
pressure.  On  top  of  the  ash  stoaage  tank  is  indicated  in 
red  the  plate  orifice  and  discharge  chamber  for  same. 
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This  was  used  for  measuring  the  air  friction  loss  in  the 
conveyor  pipe. 

At  hoppers  marked  A  -  E  -  C  ~  D  the  conveyor  pipe 
line  was  opened  by  removal  of  ash  intake  hopper  plug  and 
air  and  ash  taken  in  for  RUNS  A  -  E  -  C  -  D  respectively 0 

Plate  33%   indicates  the  method  of  supporting  the  ash 
preparatory  to  being  fed  into  the  ash  intake  hopper.  This 
platform  was  so  arranged  that  tha  direction  of  the  flow 
of  ash, when  fed  to  the  intake  was  the  same  as  in  the  con 
voyor  pipe. 

Plates  103     to  ///   inclusive  show  the  direction  of 
progress  of  the  pitot  tube  across  the  pipe  and  the  rela- 
tive angles  between  such  diameters  of  progress. 

Plate  3 2\9  indicates  wiring  for  measuring  power  con 
sumption  of  motor. 

Plate  3^-0  shows  plate  orifice  and  discharge  chamber. 

Plate  99  shows  typical  differential  mercury  gauge 
and  pitot  tube  connections. 

Plate  99  shows  the  Gebhardt  Pitot  Tube  used  for 
all  velocity  and  pressure  measurements  in  the  pipes. 

METHOD  OF  PROCEEDURE 
In  the  manufacture  of  the  Pneumatic  Ash  Handling 
System  and  its  successful  operation  it  is  essential  that 
the  engineer  in  charge  of  the  design  and  arrangement 
know  the  weight  per  cubic  foot  of  ash  handled, the  total 
weight  of  ash  to  be. handled  per  day  and  the  time  that 
can  be  allotted  for  each  separate  removal  of  the  ash  from 
the  pits. 
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These  facts  determine  the  terminal  pressure  to  be  used 
and  the  capacity  per  minute  of  the  systems, which  in  turn 
together  with  the  length  of  pull  and  number  of  elbows  de 
termines  the  blower  pressure  to  beused  and  hence  the  power 
required. 

With  these  requirements  of  operation  in  mind  it  was 
therefore  essential  that  a  proceedure  be  adopted  that  would 
duplicate  actual  operating  conditions  as  near  as  possible. 
The  capacity  guarantee  on  this  particular  installation 
being  S50#  of  ash  per  minute  it  was  determined  to  operate 
the  exhauster  at  such  a  speed  that  would  handle  this  quan«- 
tity  without  choking  the  conveyor  pipe.  The  blower  was  op 
erated  at  the  speed  required  to  handle  a  weighed  quantity 
of  ash  per  minute  and  the  following  readings  taken: 

(1)  Power  consumption  at  motor. 

(2)  R.P.M.  of  motor. 

(3)  R.P.M.  of  blower. 

(4)  Vacuum  at  exhauster. 

(5)  Time  interval. 

Having  thus  determined  a  definite  r.p.m.  for  the  blower 
for  RUNS  A-B-C-Din  accordance  with  the  above,  it 
was  necessary  that  the  vacuum  and  velocity  be  measured  at 
the  blower  and  at  intervals  along  the  conveyor  pipe  line 
when  no  ash  was  being  handled  so  as  to  indicate  the  con 
ditions  in  the  pipe  that  would  creat  the  proper  conditions 
of  velocity  and  pressmre  of  air,  when  handling  ash, to  crm 
vey  the  rated  quantity. 
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Therefore  for  run  A  the  "blower  was  operated  at  run 
A  speed  and  pressure  and  velocity  of  the  air  in  conveyor 
pipe  measured  along  diameters  indicated  in  plates  /  0$   <t>o 
//(  inclusive  and  at  intervals  of  one  tenth  the  diameter 
of  the  pipe.   Air  was  admitted  to  the  pipe  at  hopper  A. 
The  vacuum  at  the  blower, r. p.m.  of  blower  and  motor  and 
power  consumption  of  motor  as  indicated  "by  volt  and  am- 
meter readings, were  all  taken  at  five  mimute  intervals 
during  the  measurements  of  vacuum  and  velocity  in  the  con 
veyor  pipe.  The  voltage  at  the  motor  was  maintained  fairly 
constant  by  regulation  of  the  generators  in  the  generator 
station  close  at  hand, thru  the  kindness  of  the  operating 
engineer.  This  proceedure  was  repeated  for  RUNS  B  -  0  -  D. 
In  run  D  the  vacuum  at  point  (l)  was  increased  over  that 
of  RUN  A  at  point  (l)  by  speeding  up  the  blower. 

Having  thus  surveyed  the  air  conditions  in  the  8"  pppe 
tho  blast  gates  were  closed  in  both  lines  of  jbipe  and  the 
plate  orifice  attached  to  the  ash  storage  tank.  The  size 
of  this  orifice  was  varied  until  the  blower  conditions 
were  duplicated  for  the  several  different  runs.  At  each 
setting  of  the  orifice  the  velocity  and  pressure  was  meas 
ured  in  the  18"  air  pipe  on  the  several  diameters  at  in 
tervals  of  l",the  temperature  of  air  outside  and  inside 
the  orifice, and  the  pressure  inthe  orifice  discharge 
chamber.  Readings  wsre  taken  on  motor  and  blower  as  before. 
The  amount  of  work  done  in  expanding  the  air  thru  the 
orifice  in  each  instance  is  equal  to  the  friction  loss  in 
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expanding  the  air  in  the  8"  pipe  for  the  corresponding 
runs. 

The  standard  prony  brake  test  was  used  in  determining 
the  commercial  efficiency  of  the  motor. 

APPLICATION  OF  THE  FORMULA  V  =  V  ggft  FOR  THE 

DIFFERENTIAL  LIERCURY  GAUGE  USED  IN  MEASURING- 
VELOCITY  AND  VACUUM  HEADS  IN  8"  PIPE. 

V  =  c  V  2gH   where   c  =  1 

g  =  gravity 

H  =  column  air  at  same  temp. 

and  pressure  as  air  in 

pipe. 

To  reduce  reading  on  the  differential  mercury 
draft  gauge  to  equivalent  feet  of  air  at  pressure  and 
temp,  of  air  in  pipe. 

Calibration  differential  mercury  gauge. 

Reading  gauge  (h)    Reading  C/il  "U"  Tube  gauge. 
6.0  1.6 

Therefore: 

30"5*''"fi"n  h  =  equivalent  height  in  feet  of  mercury 
column. 

Let  W,  =  xveight  pounds  per  cubic  foot  air  at  14.7 
and  273  deg.  cent.  abs. 
W«  =  weight  pounds  per  cubic  foot  air  at  Pp  and  Tg 

Pp  =  pressure  pounds  per  sq.  in.  abs.  air  in  pipe. 

Tp  =  temp,  centigrade  abs.  air  in  pipe. 

Therefore: 

Wg  _  Pg   273  W   =  .0864 

~\        14.7  Tg 
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w     .0864  x  273  ?2 

2  ~  14  77  f  g 

Weight  column  mercury  one  sq.ft. cross  section 

and  height  equivalent  to  gauge  reading 

Weight  cu. ft. mercury  @   Q0°P  =  846.8  # 

846.8  x  1.6 
30.5  x  6.0   Y  -  Weight  mercury  column. 

h  =  reading  on  gauge  denoting  velocity  head. 

Feet  of  air  column  H 

346.8  x  1.6   .   14.7 ^Tg_ 


H  =    3075"x  6.0    v  .0864  x  273    P 
1.6  x  846.8    h 
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P2  "  14*7  -  6  x  30.5  x  144    P 

h^  =  reading  gauge  denoting  vacuum  in  pipe. 
P2  =  14.7  -  .0515  h  . 

H  15  846.3  x  1.6   _ 14.7    h T«_ 

30.5  x"6.~'  x  .0864  x  273    14.7  *V.05I5  hp 

H  =   4.62    To   hv 

To6T5~T  wSSTsSS) 

V  =  V=2g~     V      4.62      fZ      ?V 

.0515  T  2%575^hp) 

V  =   76  V      T9      hZ  ,.       . 

"— S -v-     =  velocity  air  in  8"  pipe, 

•^  ""  np      feet  per  second. 

APBKCCATION  OF  THE  FORMULA  V  =  c  W  2glF  for  the 

DIFFERENTIAL  MERCURY  AND  WATER  GAtKxES  USED  IN 

MEASURING  THE  VACUUM  AND.  VELOCITY  HEADS  RBSPEO 

TIVELY  IN  18H,  AXB  PIPE- 

V  =  c  V  2gH~ 

Reading  on  Ellison  gauge  in  inches  of  water 
Let  h  =  reading  gauge 

Y5—  =  feet  of  water. 
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ft.  =  weight  pounds  per  cu.ft.air  at  14-. 7  and  275°  G 
w  =    n       «     «    «   «   «    »   p2  and  T2 
P2  =  pressure  pounds  per  sq.fjb.  abs.  air  in  pipe 
Tp  =  temp,  cent.  abs.  in  pipe. 
Therefore 


ii2  -   ..Po  s?5       wi  ~  «0864 

Wj    14.7   Tg 

.0864  x  275  PP  _ 
W2  =     14.7   T2 

Weight  column  water  one  sq.ft. cross  section  and 
height  equivalent  to  gauge  reading. 

Weight  cu.ft.  water  @   60°  F  =  62.5  # 

62.5 


12    v 

h   -  reading  on  gauge  denoting  velocity  head, 


v 


62.5  .      14.7    T2 

hy  a       -   feet  air  golumn. 

12      .0864  x  273   P2 

From  mecury  differential  gauge, 
Po  =  14.7  -  .0515  h„    hn  =  reading  gauge  denoting 

3.246  Tg  hv 


vacuum  m  pipe. 


H  = 


XZXXX   .0515  (  285.5  -  hp) 


V   =  V~2g  V   5.246   T2  hv 

.0515  (  285.5-hp) 


V   =63.7   V   Tp  hv  • 


285.5  -h    =  velocity  air  in  18"  pipe 
feet  per  second. 
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POWER  LOSS  IN  8M  CONVEYOR  PIPE. 

Allother  conditions  being  the  same, if  the  conveypr 
pipe  is  blocked  off  and  the  air  taken  thru  an  orifice 
that  otherwise  would  go  thru  the  conveyor  pipe  and  some 
means  adopted  to  measure  the  amount  of  air  passing, also 
the  energy  dissipated, then  we  have  a  means  of  determining 
the  power  loss  in  the  8"  conveyor  pipe,inas  much  as  the 
orifice  takes  the  place  of  such  pipe. 

The  amount  of  air  passing  can  be  determined  by  pi tot 
tube  readings  in  connection  with  temperature  readings  of 
the  air  passing. 

Assuming  that  the  expansion  thru  the  orifice  is  adi 
abatic,then  if  the  atmospheric  temperature  T   the  throat 
temperature  T.-,  the  discharge  pressure  Pn  and  the  atmospheric 
pressure  P,  is  secured, the  energy  per  cu.ft,  of  air  pass 
ing  can  be  obtained. 

The  formula  covering  work  dissipated  in  the  adiabatic 
expansion  of  air  is, according  to  Peabody's  Thermodynamics 
page  65. 


Work 

k-1 


(  V, )  *"""  ) 


k-1  ! 
1  -  ( — i)      )  ft.pds. 
(  v3(     ) 


where   k  =  1.405 

V-;  =  Volume  air  at  atmospheric  temp, and  pressure. 

V*  =  Volume  air  at  discharge  pressure  and  thraat 
temperature. 
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DETERMINATION  OP  MEAN  EFFECTIVE  PRESSURE  AND 

VELOCITY  IN  PIPE 
The  velocity  and  vacuum  heads  as  read  for  the  dif 
ferent  positions  in  any  one  cross  section  of  the  pipe 
are  more  or  less  irratic  due  to  local  eddys  in  the  air 
and  also  to  the  throatling  effect  of  the  pitot  tube  on  h 
the  passage  of  air.  Therefore  the  first  step  in  the  deter 
mination  of  mean  effective  values  is  to  equalize  and  aver 
age  the  pitot  tube  readings  on  a  given  diameter  by  draw 
ing  an  average  curve  thru  the  points  as  plotted  with  diam 
eter  as  abscissa  and  pitot  tube  readings  as  ordinates  see 
plates  IIZ    to  13g     ;  1 39    to  /S<?     ;  /£o  to  I? if-    ;  /7*~  to  Zoi    ; 
inclusive. 

The  values  as  read  from  these  curves  will  then  have 
eliminated  as  much  as  possible  the  effect  of  the  eddy  crtr 
rents  of  air, and  therefore  can  be  used  to  compiifefe  the 
actual  velocity  and  vacuum  at  these  locations.  The  mean 
effective  velocity  is  such  a  velocity  that  when  multiplied 
by  the  cross  section  area  of  the  pipe  will  give  the  corset 
volume  of  air  flowing  per  unit  time.  It  is  thus  evident 
that  the  velocities  nearer  the  wall  of  the  pipe  effect  a 
greater  area  of  the  cross  section  than  do  the  velocities 
at  or  near  the  center  of  the  pipe. 

Referring  to  Fig.  (1)  the  area  of 

(        p   o) 
the  inner  circle  is  ( (x^-t  dx ) c -x^ ) -Tf 
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Area  of  the  outer  circle  is  ((x0+dx)   *  x^  )Ti*  •   As  dx 

(   ~  S  ) 

approaches  zero  the  area  of  each  ring  approaches  zero  add 

the  length  of  the  center  line  of  these  rings  approaches 

the  length  of  the  circle  2Tt  xg  or  21T  x1  as  a  limit.  There 

fore  with  an  infinite  number  of  rangs  each  with  dx  =  0, 

the  ratio  of  the  areas  of  any  two  such  rings  will  be  as 

their  radii.  Hence  the  areas  affected  by  any  number  of 

velocities  will  vary  as  the  radii  of  the  rings  at  which 

such  velocities  were  taken.  So,jto  give  the  proper  weight 

to  each  velocity  that  an  average  may  be  taken  they  must 

be  plotted  with  the  square  of  the  radii  as  abscissa  and 

the  velocities  as  ardinates.  See  plates  2/&  toZ^; 

t,*S  to  zfc^  ;  S&jt.  to  i^&o  ;  &S»  to  3e>l    ;  30%   to  .3  2-4-  ;, 

The  area  under  these  curves  integrated  and  divided 

by  the  length  of  base  then  gives  the  mean  effective  value 

of  ordinates.  The  same  reasoning  applies  to  the  vacuum 

readings.  The  average  of  these  mean  effective  values  which 

determine  for  each  diameter  will  thus  give  the  mean  effec 

tive  value  for  the  pipe  at  that  particular  cross  section. 

SELECTION  OF  AN  EMPIRICAL  FORMULA  GOVERNING  THE 
FLOW  OF  AIR  IN  PIPE. 

The  formula  deduced  in  Peabody's  Thermodynamics 
page  583,  is  based  on  Bernoulli's  Theorem  for  flow  of 

fluids  in  pipes,  and  applied  for  air  is  as  follows:- 
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Pp  =  final  pressure 

P  =  inital  pressure 

S  —  constant 

Up  -   velocity  corresponding  to  pressure  Pp 

L  =  length  of  pipe  feet. 

g  =  gravity  =  32.2 

P  V 
r  -»  °   °   at  atmospheric  condition  =  55.35 

To 

T  =  absolute  temperature  atmosphere. 

area 

m  =  mean  depth  =  

perimeter 

=  1/4  d  for  cylindrical  pipe. 

Substituting  we  have 

(    S  Up  L   )  1/2 

P  =  P   (  1 ^_  ) 

1     8  (     430  T  d  ) 

The  values  of  all  the  terms  in  this  equation  are 
known  with  the  exception  of  S  vrtiich  is  a  constant  and 
therefore  its  value  can  be  determined  and  an  average 
secured  for  any  one  set  of  conditions.  Thus  with  a  con 
atant  determined, it  is  possible  to  calculate  the  flow  of 
air  in  pipe, both  as  regards  quantity  and  pressure. 

DETERMINATION  OF  THE  HORSE  POWER  REQUIRED 
TO  DRIVE  A  POSITIVE  BLOWER.  (FRICTIOK  NEGLECTED ) 
Referr  to  plate32-V8  .   At  any  position  in  the 
rotation  of  the  impeller  there  is  either  a  pressure  V 
or  A  acting  to  either  assist,  or  retard  the  rotation. 
These  pressures  acting  on  a  curved  surface  have  for  their 
effective  area, the  projected  area  of  this  surface.  If 
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these  projections  are  taken  along  xyfflffK  axes  perpendicular 
to  each  ather  and  passing  thru  the  center  of  the  impeller 
then  the  turning  moment  due  to  such  pressure  i3  the  pro- 
duct of  the  projected  area, the  pressure  per  unit  area, 
and  the  lever  arm  of  such  area, which  is  the  distance 
center  of  shaft  to  C.G.  of  projected  area.   The  integra 
tion  of  the  summation  of  all  these  turning  moments  for  an 
entire  revolution  divided  by  the  length  of  base  of  such 
an  equation  will  then  give  the  mean  effective  turning 
moment.   This  moment  applied  in  the  equation  for  horse 
power  then  gives  the  power  required  to  drive  the  blower 
against  a  definite  pressure.   These  moments  with  the  pres 
sures  omitted  are  shown  in  plate  3Z<?  and  the  plot  of  such 
moments  and  the  mean  effective  moment  shown  on  plate 3Z3* 
This  moment  applies  for  only  a  definite  cross  section  of 
impeller. 

The  formula  for  the  theoretical  horse  power  to 
rlrive  a  positive  blower  (friction  neglected)  is  as  fol 

lows : 

2    x  0  x  RoP.Mo  x  1  x  p 


33000 

58.875  x  2 

where,     C  =  constant  =  9 #81  =  — 


12 
1  =s  length  case  in  inches. 

p  =  vacuum  below  atmospheric  in  pounds « 
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DISCUSSION 


The  data  herein  given  depends  for  its  reliability 
on  the  accuracy  of  the  instruments  used  in  indicating  the 
exact  conditions  which  they  are  designed  to  measure. 
The  measurement  of  air  flow  is  one  of  the  most  difficult 
to  do  and  do  rightly.  The  eddy  cmrrents  are  many  and  usu 
ally  cause  erratic  and  improbable  readings.   The  instru 
ment  with  which  the  air  measurements  were  obtained  is 
known  as  a  "Gebhardt  Pitot  Tube".   This  is  a  refined 
pitot  tube  especially  adapted  for  measuring  high  velocities. 
The  static  and  dynamic  tube  are  contained  in  a  larger 
shell  or  casing  made  of  l/4w  outside  "diameter  tube.  The 
entire  tube  portion  is  so  apportioned  that  it  can  be  pass 
ed  thru  a  l/4"  (full)  hole.   It  will  therefore  be  seen 
that  the  obstruction  to  the  flow  of  air  offered  by  the 
tube  is  a  minimum.   The  resulting  addy  cur-rents  are  there 
fore  reduced  to  a  minimum.  In  order  tc  minimize  personal 
errors  of  observation  and  also  to  average  up  the  static 
and  dynamic  readings  of  the  pitot  tube  so  as  to  give  an 
average  condition  of  velocity  and  pressure  at  all  points 
in  the  pipe, readings  were  taken  on  four  diameters  at 
approximately  45°  to  each  other.   At  points  nos.  (1)  to 
(5)  inclusive  in  the  3"  pipe  only  three  diameters  were 
possible  due  to  building  obstructions.  The  readings  thus 
taken  were  therefore  sufficient  in  number  to  reduce  to  a 
minimum  errors  due  to  addy  CLirrents  or  personal  observation. 

By  first  plotting  the  field  readings  and  drawing  an 
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average  curve  thru  such  points  these  errors  were  further 
minimized  and  caused  to  compensate  each  other.  Only  read 
ings  taken  from  such  curves  were  used  for  the  calculatinn 
of  results;  hence  the  lack  of  erratic  results  in  the  final 

derived  data. 

//// 11  ////////  il  //////// 

The  means  adopted  for  the  measurement  of  the  energy 

loss  in  the  8"  conveyor  pipe  was  original  with  the  writers 

of  this  thesis  and  although  the  expansion  of  air  thru  the 

plate  orifice  may  or  may  not  be  strictly  adibatic  yet  such 

expansion  was  near  enough  to  the  actual  to  give  results 

that  were  within  the  limits  of  accuracy  of  the  other  parts 

of  the  test.   When  the  air  was  expanded  thru  the  SM  con 

veyor  pipe  its  expansion  was  not  adiabatic  because  of  the 

immense  radiating  surface  of  the  pipe, yet  thw  errors  intro 

duced  in  assuming  that  it  Has  an  adiabatic  expansion  are 

of  such  a  small  percent  that  they  can  be  safely  neglected. 

The  results  obtained  are  well  within  the  scope  of  practical 

accuracy.  UffUffUMU 

The  actual  power  required  to  drive  the  exhauster  was 

in  each  case  between  10  and  20  percent  more  than  the  theor 

etical  power  which  neglected  friction.   The  many  influences 

tending  to  increase  the  friction  load  on  the  blower,  such 

as  a  sprung  case,  poorly  alligned  bearings, a  hard  place 

in  the  brass  bushings, etc,  make  it  impossible  to  determine 

acurately  any   formula  for  the  frietion  other  than  to  say 

that  it  is  between  10  and  20  percent  of  the  theoretical 

H.P. 
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The  efficiency  of  a  positive  blowor  is  uaually  spoken  of 
as  the  ratio  between  the  free  air  handled  and  the  gross 
displacement  of  blower  per  minute, regardless  of  the  pres 
sure  at  which  the  exhauster  is  operating,   While  tMs  eff 
ciency  is  allright  for  hurried  and  approximate  calculations 
yetwhen  it  is  desired  to  determine  the  r,p.m8  and  hence 
the  size  of  a  blower  for  any  one  installation,  the  effi 
ciency  should  be  the  ratio  between  the  air  handled  at  the 
pressure  of  the  intake  side  of  the  blower  and  the  gross 
displacement  of  the  blower  per  minute.   In  short  the  eff 
iciency  of  the  blower  is  a  measure  of  the  slippage  or 
leakage.   This  naturally  varies  for  different  pressures 
and  speeds.   A  curve  should  therefore  bo  maintained  show 
ing  these  various  efficiencies.   In  as  much  as  the  ratio 
between  the  clearance  area  of  impeller  and  case, and  the 
displacement  per  revolution  remains  fairly  constant  for 
all  sizes  of  positive  blowers, in  general  such  efficiencies 
may  be  used  for  general  figuring. 

The  data  herein  given  indicates  that  as  the  speed  <0f 
the  exhauster  is  increased  its  efficiency  fsra  sts&L  hHK& 
is.  also  increased,  hence  in  figuring  efficiency  from  data 
herein  given  corrections  must  be  made  for  speed  variation 
as  per  the  accompanying  curve  sheet  33o  ,  "ueakage-uurve11 . 

All  the  exhauster  data  has  been  deduced  to  the  data 
shown  on  curve  sheet  33/  which  Indicates  that  the  smaller 
the  diaplacement  of  the  exhauster  the  less  power  it  takes 
to  drive  it  to  deliver  a  definite  amount  of  air  at  a  def 
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inite  pressure.   In  the  manufacture  of  positive  exhausters 
the  impeller  is  cast  with  a  core  and  then  placed  in  a  spec 
ial  planer  and  the  contact  surface  finished  to  template. 
This  process  results  some  times  in  the  impeller  being  out 
of  balance  more  than  can  "be  taken  care  of  "by  filling  otc. 
So  it  is  uaually  found  practical  to  operate  a  positive 
blower  not  beyond  S75  to  300  r.p.m.  and  usually  less  than 
H00  r.p.m.   The  vibration  of  the  machine  at  higher  speeds 
soon  racks  the  case  and  makes  necessary  its  overhauling, 
•''his  vibration  is  not  all  due  to  the  possible  unbalance 
of  the  impeller  but  partly  to  the  constant  releasing  of 
pressures  of  air  from  one  direction  and  applying  it  in 
theother  direction  as  the  impeller  passes  from  vacuum  to 
atmosphere  and  vise  versa.   This  happens  four  times  per 
revolution.   Such  vibration  makes  itself  felt  in  a  verti 
cal  exhauster  more  than  in  a  horizontal.   In  the  vertical 
exhauster  the  vibrations  are  from  side  to  side, parallel 
to  foundation  or  floor  line, while  in  the  horizontal  they 
are  up  and  down  perpendicular  to  foundation  or  floor  line. 

ft  n  7.'  tl  uii  n  /;  n  //  /> 

The  carrying  capacity  of  the  pneumatic  system  for 
handling  ashes  is  determined  by  the  amount  of  air  pass 
ing  thru  the  pipe  per  unit  time  and  its  velocity.   The 
air  first  must  have  a  definite  in  order  not  to  allow  the 
ash  to  drag  on  the  bottom  of  the  pipe  or  lag  at  the  elbows. 
This  velocity  varies  for  the  different  weights  per  cu.ft. 
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of  ash.,   With  this  velocity  the  amount  the  amount  of  ash 
carried  varies  directly  with  the  quantity  of  air  passing, 
each  cubic  foot  being  capable  of  holding  in  suspension  a 
definite  bulk  of  ash  of  a  given  weight  per  cu.ft.   In  sh 
ort  the  air  in  the  pipe  has  a" saturation  point"  beyond 
which  if  any  more  ash ( if  deposited  in  the  pipe  will  drag 
on  the  bottom.   This  dragging  tends  to  decrease  the  effec 
tive  transverse  area  of  the  pipe  and  so  the  amount  of  air 
flowing  is  decreased  accompanied  by  a  dropping  of  more  ash 
from  the  air  until  the  saturation  point  is  reestablished. 
Then  a  balance  is  struck  and  if  no  more  ash  is  fed  into 
the  pipe  the  air  will  gradually  pick  up  the  ash  in  the 
bottom  of  the  pipe  and  the  system  will  clear  itself  of  a 
so  called  "plug".   It  is  difficult  in  practice  to  feed 
the  ash  so  that  the  saturation  point  is  maintained  for 
any  length  of  time  without  overstepping  the  mark  and  caus 
ing  a  "plug".   So  the  practice  is  adopted  of  guaranteeigg 
a  carrying  eapacity  20  or  25  percent  le3s  than  the  satur 
ation  point.   Many  times  the  difference  between  success 
and  failure  in  the  operation  of  a  pneumatic  system  is  the 
inability  of  the  operators  to  appreciate  the  fact  that 
the  greatest  capacity  can  be  obtained  by  a  constant  and 
steady  feed  rather  than  an  irregular  and  intermittent  fedd 
especially  when  such  irregularity  oversaturates  the  air. 
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DERIVED  FORMULA  OS  CUEVSS. 
(l)  Pressure  loss  in  3"  conveyor  pipe. 


(     S   Up  L  )  1/2 

PT  =  B   (  1-  1 ) 

a    (     450  T  d   ) 

Where, 

P1  =  terminal  pressure. 
P   -  pipe  pressure. 
S  =  constant. 

u0  =  velocity  feet  per  second  at  P« 
L   =  length  of  pipe  in  feet. 
T  =  abs,  temp,  atmosphere, 
d  =  diameter  pipe  feet. 
Values  of  S 
Horizontal  Run. 
Terminal  vacuum  (oz.  )    "S" 
7.00  .001522 

5.80  .001771 


Vertical  Run. 
Elbow  Vacuum  (oz.) 


«  CM 


11.83 
10.00 


14.55 


.002780 
.002256 
.002325 
.001858 


(2)  Energy  loss  in  8n  pipe. 


pl  Vl 


(     (V1}  k~l  ) 

W  -    ~ -  (  1  -  -)-—-+     )      foot  pounds  per  minute, 

k  -  1  (      (VP)      ) 


Where, 


k  =  1.405 

P-i  -  absolute  pressure  atmosphere. 

V,  -  volume  free  air  handled  per  minute. 

Vp  =  volume  air  blower  pressure  per  minute. 
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(3)  Carrying  capacity  air  at  sane  intake  pressure, at 
different  distances  from  vertical  riser. 

See   Curve  331    . 

(4)  Power  to  drive  exhauster.   (  Y.   &  G   section  as  shown) 

2  -ff  x  C  x  r .  p .  m .  x  1  x  p 

=  Horse  Power 


33000 
Where, 

C   =  constant  -  9,81 

1  =  length  case  in  inches. 

p  =  vacuum  below  atmospheric  in  pounds. 

CONCLUSIONS 

The  pressure  loss  in  the  SM  pipe  is  for  all  practical 
purposes  a  straight  line  loss  dividing  itself  intcb  two 
distinct  divisions;  horizontal  and  vertical  runs;  For 
horizontal  runs  with  an  initial  pressure  of  5.5  oz.  SO  ft. 
per  oz.  loss:  For  vertical  runs  12  ft.  per  oz.  loss. 

For  an  initial  pressure  of  7.0  oz.  16  ft.  per  oz. 
loss  for  horizontal  and  10  ft.  per  oz.  loss  for  vertical, 

'JtllHIillilHIIHiJl 

The  energy  loss  in  3"  pipe  does  not  bear  at  all  on 
Mie  operation  of  the  system.  It  is  however  the  minimum 
limit  to  which  the  H.P.  required  Tbp  the  exhauster  to  ex 
haust  the  air  may  he  reduced.   This  would  mean  a  100  ;' 
efficient  driver  and  exhauster, which  i3  evidently  impos 
sihle. 
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The  power  sheet  of  exhauster  data  indicates  that  the 
smaller  the  displacement  of  the  exhauster  the  less  power 
is  required  to  handle  a  definite  amount  of  air  at  definite 
pressures.  It  is  also  apparent  that  the  less  the  displace 
ment  per  revolution  the  greater  the  speed  at  which  the  §x 
hauster  must  operate.   Due  to  mechanical  difficulties  the 
speed  of  the  exhauster  is  limited  hence  the  minimum  sizdd 
blower  ueed  is  limited.   An  endeavor  should  however  be  made 
to  always  use  the  smallest  size  blower  possible,  within 
the  limitations  of  good  practice.   The  efficiency  used  to 
determine  the  size  of  blower  should  be  based  on  the  gross 
displacement  of  the  blower  per  minute  and  the  cu.ft.  of 
air  to  be  handled  at  blower  pressure. 

WHHHHHMHm 

The  longer  the  distance  between  elbows, or  intakes  and 
elbows,  the  greater  the  velocity  attained  by  the  ash,hence 
the  greater  the  retarding  effect  of  the  impingement  of  ash 
on  elbow  to  the  flow  of  the  ash.   The  shorter  the  distance 
the  less  the  retarding  effect  up  to  a  certain  distance, it 
which  the  retarding  effect  is  zero  and  the  aBh  instead  fif 
rebounding  glances  around  the  elbow  and  on.   At  this  dis 
tance  the  capacity  of  the  system  is  a  maximum.   The  curse 
indicates  such  a  distance  to  be  50  ft.  from  elbow  at  baee 
of  vertical  riser.  For  distances  less  than  50  ft.  the  a3h 
has  not  attained  a  sufficient  velocity  to  glance  around 
the  elbow  and  so  lags  behind,  the  nearer  the  point  of  feed 
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to  the  elbow  the  less  the  capacity  of  the  system.  About 
20  ft.  is  the  nearest  that  will  give  satisfactory  opera- 
lion. 


Respectfully  Submitted 
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RUN  A 

FIELD   DATA 

POINT  1 
Zero  Reading  .0 


Diam. 

Her  z.I 

)iam. 

Vert.Diam. 

45deg.r 

liam. 

Feet 

Static 

Vel.  Static 

Vel. 

Static 

Vel. 

Head 

Head 

Head 

Head 

Head 

Head 

.017 

6.40 

1.80 

6.50 

1.50 

6.60 

2.05 

.067 

7.10 

3.10 

7.10 

3.00 

7.00 

2.90 

.117 

7.10 

3.60 

7.20 

3.60 

7.30 

3.50 

.167 

7.13 

4.00 

7.50 

4.15 

7.45 

3.90 

.217 

7. 26 

4.10 

7.75 

4.50 

7.50 

4.30 

.267 

7.30 

4.20 

7.80 

4.80 

7.50 

4.65 

.317 

7.30 

4.30 

8.00 

5.100007.60 

5.15 

.367 

7.05 

4.65 

7.80 

5.50 

7.55 

5.10 

.417 

7.00 

5.00 

8.00 

5.50 

7.60 

5.60 

,407 

7.30 

5.05 

8.05 

5.70 

7.65 

5.70 

.517 

7.55 

4.90 

8.10 

5.80 

7.90 

5.75 

.567 

7.60 

4.55 

8.20. 

5.50 

7.90 

5.20 

.617 

7.70 

3.85 

8.25 

4.60 

7.85 

4.70 

45deg.Diam. 

Static  Vel. 

Head  Head 


Temperature  air  in  pipe  29.5  degrees  cent, 
"       "    "  room  28.0  degrees  cent, 


POINT  2 

Zero 

Reading  .0 

.017 

7.40 

1.50 

7.70 

1.90 

7.70 

1.50 

.(D67 

7.50 

2.50 

8.00 

3.10 

8.10 

3.00 

.11® 

7.60 

3.10 

8.60 

4.00 

8.50 

3.60 

.167 

7.70 

3.60 

8.70 

4.40 

8.50 

4.00 

.217 

7.80 

3.70 

8.80 

4.60 

8.50 

4.30 

.267 

8.10 

4.00 

8.90 

4.80 

8.60 

4.50 

.317 

8.40 

4.00 

8.90 

4.90 

8.80 

4.60 

.367 

8.70 

4.30 

9.00 

5.10 

8.80 

4.80 

.417 

9.50 

4.30 

9.00 

5.00 

8.90 

4.40 

.467 

9.60 

5.00 

9.05 

5.00 

8.70 

4.20 

.517 

8.80 

4.10 

9.00 

4.60 

8.70 

4.10 

.567 

8.90 

3.50 

9.05 

4.40 

8.80 

4.00 

.617 

8.90 

3.00 

9.05 

3.60 

8.70 

3.20 

Temperature  air  in  pipe  30.0  degrees  cent, 
w       n    if  room  3i,o  degrees  cent, 
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RUN  A 

FIELD   DATA 

POINT  3 
Zero  Reading  .0 


Diam. 

Horz.Diam. 

VertaDiam. 

45deg.r 

)iam. 

45deg.Diam. 

Feet 

Static 

Vel. 

Static 

Vel. 

Static 

Vel. 

Static  Vel. 

Head 

Head 

Head 

Head 

Head 

Head 

Head     Head 

.017 

10.30 

2.45 

10.20 

2.00 

10.00 

1.80 

.067 

11.65 

4.05 

11.70 

4.60 

10.86 

3.85 

.117 

12.25 

5.45 

12.50 

5.60 

11.20 

4.80 

.107 

l^iuD 

5.90 

12.66 

6.05 

11.60 

5.15 

.217 

12.55 

6.45 

12.75 

6.65 

11.70 

5.75 

.267 

12.30 

6.30 

12.90 

7.00 

11.80 

6.10 

.317 

12.60 

6.75 

13.30 

7.50 

12.10 

6.10 

.7,67 

12.45 

6.75 

13.85 

7.85 

12.10 

6.10 

.417 

13.15 

6.75 

14.00 

7.75 

12.50 

6.20 

.467 

13.45 

6.25 

13.15 

4.00 

12.25 

6.05 

.517 

12.80 

6.00 

11.80 

1.30 

12.30 

5.70 

.567 

12.90 

5.65 

10.90 

1.70 

12.15 

5.25 

.617 

12.50 

5.00 

11.85 

2.10 

12.00 

4.65 

Ternoerature  air  in  pipe  29.5  degrees  cent, 
m       »    "  r0om  39.5  degrees  cent, 


POINT  4 

Zero 

Reading    . 5 

.017 

11.30 

1.90 

11.10 

1.10 

11.60 

2.30 

.067 

11.60 

3.20 

11.50 

3.00 

11.90 

3.50 

.117 

11.70 

3.70 

11.90 

4.00 

12.20 

4.40 

.167 

11.90 

4.30 

11.90 

4.40 

12.20 

4.80 

.217 

11.90 

4.50 

12.00 

4.80 

12.60 

5.00 

.267 

12.00 

4.90 

12.10 

5.10 

12.60 

5.50 

•  317 

12.40 

5.10 

12.30 

5.10 

12.90 

5.80 

.367 

12.40 

5.30 

12.40 

5.30 

12.90 

5.90 

.417 

12.60 

5.30 

12.50 

5.20 

13.00 

5.70 

«467 

12.70 

5.10 

12.50 

5.00 

12.90 

5.40 

.517 

12.60 

4.70 

12.40 

4.70 

12.90 

5.20 

.567 

12.70 

4.50 

12.50 

4.40 

12.80 

4.60 

.617 

12.80 

3.90 

12.60 

5.80 

12.80 

4.30 

Temperature  air  in  pipe  37.5  degrees  cent, 
w       «    «  r0om  35.5  degrees  cent, 
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RUN  A 

FIELD   DATA 

POINT  5 
Zero  Reading  .8 
Diam.    Horz.Diam.    Vert.Diam.   45deg.Diam.   45deg.Diam. 

Fefet   Static  Vel.   Static  Vel.   Static  Vel.   Static  Vel. 

Head  Head    Head  Head  Head   Head   Head  Head. 

•017                                              15.70      2.40      13.50      2.10      13.45  2.42 

.067                                              13.45      2.75      13.90      3.50      13.96  3.35 

•117                                            14.15     4.00      14.15     4.40      14.20  4.45 

•167                                             14.20      4.50      14.55      5.00      14.55  4.70 

•217                                               14.50      5.00      14.60      5.25      14.75  5.25 

.267                                            14.40      5.45      14.62      5.60      14.85  5.70 

.317                                              14.75      5.50      15.00      5.70      14.85  5.60 

.367                                               14.80      5.50      15.20      5.95      14.90  5.70 

.417                                            15.00      5.60      15.15      5.85      14.90  5.60 

.467                                              15.00      5.45      15.45      5.80      15.15  5.60 

.517                                            14.80      5.15      15   25      5.30      15.12  5.12 

.567                                              14.60      4.80      15.25      5.05      14.90  4.80 

.617                                               14.90      4.45      15.15      4.50      15.02  4.42 

Tempera ture  air  in  pipe  38.0  degrees  cent. 
"       "    "  room  33.0  degrees  cent. 

POINT  6 
Zero  Reading  .0 


.017 

13.00 

1.00 

13.70 

.45 

14.00 

1.90 

14.40 

1.65 

.067 

13.10 

1.65 

14.15 

1.85 

13.80 

2.45 

14.45 

2.05 

.117 

13.65 

2.00 

15.10 

3.70 

13.80 

2.10 

14.50 

2.50 

.167 

13.70 

2.15 

15.20 

3.85 

13.90 

2.00 

14.95 

3.45 

.217 

13.90 

2.35 

14.90 

3.90 

14.30 

3.05 

14.95 

3.65 

v.267 

13.90 

2.40 

14.20 

2.50 

14.60 

2.90 

15.00 

3.75 

.317 

13.90 

2.20 

14.80 

3.10 

14.55 

5.15 

15.00 

3.70 

.367 

13.85 

2.15 

15.10 

3.80 

14.60 

3.30 

14.85 

3.65 

.417 

13.75 

2.05 

15.30 

3.90 

14.55 

3.20 

14   85 

3.70 

.467 

14.00 

2.15 

15.20 

3.85 

15.00 

3.65 

14.80 

3.55 

.517 

14.05 

2.40 

15.30 

4.00 

15.30 

3.90 

14.85 

3.70 

.567 

14.10 

2.40 

15.05 

3.95 

15.25 

3.85 

14.70 

3.55 

.617 

14.20 

1.65 

15.00 

3.40 

15.50 

3.65 

14.75 

2.90 

Temperature  air  in  pipe  39.5  degrees  cent. 
"       "    "  room  53.0  degrees  oent. 
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RUN  A 

FIELD   DATA 

POINT  7 
Zero  Reading  .25 


Diara. 

Horz.Diam. 

Vert.Diam. 

45deg.Diam. 

45deg.Diam. 

Feet 

Static 

Vel. 

Static 

Ve}L 

Static 

Vel. 

Static 

Vel. 

Head 

Head 

Head 

Head 

Head 

Head 

Head 

Head 

.017 

15.50 

1.50 

15.75 

1.55 

15.60 

1.70 

15.32 

1.35 

.067 

15.55 

2.40 

16.00 

2.50 

15.90 

2.75 

15.65 

2.55 

.117 

16.00 

3.25 

16.40 

5.55 

16.20 

5.45 

16.25 

5.25 

.167 

16.50 

3.65 

16.55 

4.00 

16.50 

4.50 

16.40 

5.95 

.217 

16.25 

4.20 

16.70 

4.20 

16.40 

4.50 

16.65 

4.25 

.267 

16.65 

4.25 

16.65 

4.45 

16.45 

4.10 

16.90 

4.40 

.517 

16.60 

4.58 

16.75 

4.45 

16.45 

4.45 

16.85 

4.55 

.367 

16.50 

4.50 

16.80 

4.55 

17.00 

4.60 

16.90 

4.45 

.417 

16.50 

4.50 

16.75 

4.50 

{D6.95 

4.65 

16.85 

4.55 

.467 

16.65 

4.10 

16.85 

4.40 

17.10 

4.65 

16.75 

4.15 

.517 

16.45 

5.95 

16.75 

4.15 

17.05 

4.35 

16.95 

4.05 

.567 

16.70 

3.75 

16.85 

5.75 

17.05 

4.20 

16.90 

3.75 

.617 

16.95 

2.95 

17.00 

5.25 

17.00 

5.20 

17.00 

5.15 

Temperature  air  in  pipe  40.25  degrees  cent. 


room  56.50  degrees  cent. 


POINT  8 

Zero 

Reading  .45 

.017 

19.85 

1.85 

19.80 

1.90 

19.60 

1.25 

20.15 

2.25 

.067 

20.58 

5.20 

20.55 

3.50 

20.40 

5.50 

20.65 

5.95 

.117 

20.80 

4.80 

20.90 

4.35 

20.70 

4.10 

21.00 

4.70 

1167 

21.00 

4.75 

20.95 

4.90 

20.85 

4.55 

21.50 

5.60 

.217 

20.95 

5.00 

21.10 

5.25 

20.88 

4.90 

21.65 

6.00 

.267 

20.88 

5.13 

21.25 

5.60 

20.90 

5.20 

21.80 

6.05 

.517 

20.90 

5.50 

21.15 

5.85 

20.95 

5.15 

21.80 

6 .  55 

.567 

21.12 

5.47 

21.45 

6.20 

20.91 

5.10 

21.85 

6.65 

.417 

21.00 

5.12 

21.55 

5.75 

21.05 

5.14 

21.85 

6.55 

.467 

20.95 

4.77 

21.40 

5.70 

21.07 

4.85 

21.90 

6.00 

.517 

20.85 

4.30 

21.20 

5.15 

21.10 

4.55 

21.70 

5.30 

.567 

20.92 

4.00 

21.20 

4.90 

21.16 

4.12 

21.65 

4.90 

.617 

20.90 

3.50 

21.40 

4.25 

21.10 

5.48 

21.62 

4.28 

Temperature  air  in  pipe  38.5  degrees  cent. 
M       «    n  room  37,o  degrees  cent. 
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RUN  B 

FIELD   DATA 

POINT  3 
Zero  Reading  .7 


Diam. 

Horz.Diam. 

Vert.Diam. 

45deg.Diam. 

45deg.Diam. 

Feet 

Static 

Vel. 

Static 

Vel. 

Static 

Vel. 

Static  Vel. 

Head 

Heah 

Head 

Head 

Head 

Head 

Head  Head 

.017 

7.10 

2.45 

6.05 

1.70 

6.60 

1.90 

.067 

7.27 

3.60 

7.10 

3.50 

7.00 

3.15 

.117 

7.75 

4.35 

7.65 

4.60 

7.25 

4.40 

il.67 

7.90 

4.70 

7.90 

4.95 

7.45 

4.50 

.217 

7.80 

4.50 

8.10 

5.10 

7.50 

4.60 

.267 

7.80 

4.95 

8.30 

5.30 

7.50 

4.45 

.317 

7.95 

4.90 

8.00 

5.30 

7.50 

4.40 

.367 

8.05 

5.00 

8.60 

5.50 

7.50 

4.50 

.417 

8.05 

5.00 

8.50 

5.10 

7.65 

4.70 

.467 

8.15 

4.96 

9.20 

5.20 

7.57 

4.40 

.517 

8.50 

5.00 

8.20 

5.05 

7.70 

4.45 

.567 

8.40 

4.80 

8.20 

4.50 

7.80 

4.30 

.617 

8.60 

4.30 

8.35 

4.10 

7.95 

3.60 

Temperature  air  in  pipe  39.5  degrees  cent, 

"  room  38.0  degrees  cent, 

POINT  4 
Zero  Reading  .4 


.017 

9.00 

1.80 

8.50 

1.40 

9.10 

1.60 

.067 

9.70 

3.10 

8.50 

2.30 

9.50 

3.40 

.110 

10.30 

4.40 

8.80 

3.20 

10.00 

4.30 

.167 

10.50 

4.90 

8.90 

3.40 

10.00 

4.70 

.217 

10.80 

5.60 

9.00 

3.80 

10.00 

4.90 

.267 

10.80 

5.60 

9.20 

4.10 

10.50 

5.40 

.317 

11.00 

5.90 

9.60 

4.50 

10.50 

5.50 

.367 

11.00 

5.90 

9.50 

4.70 

10.70 

6.00. 

.417 

11.20 

5.70 

9.50 

4.50 

10.50 

5.40 

.467 

11.10 

5.60 

9.70 

4.40 

10.50 

5.10 

.517 

11.00 

5.20 

9.60 

4.00 

10.60 

5.20 

.567 

11.00 

4.80 

9.70 

3.70 

10.60 

4.70 

.617 

11.00 

4.30 

9.80 

3.30 

10.70 

4.30 

Temperature  air  in  pipe  38.0  degrees  cent. 
"       M    M  room  34.5  degrees  cent. 
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RUN  B 

FIELD   DATA 

POINT  5 
Zero  Reading  .9 

45deg.Diam.   45deg.Diam. 

Static  Vel.   Static  Vei, 

Head  Head   Head  Head 

12.07   2.45   11.80  1.95 

12.20   3.55   12.20  3.60 

12.70   4.35   12.70  4.15 

12.90   5.00   12.65  4.75 

12.85   5.10   12.85  5.05 

13.00   5.10   13.25  5.20 

13.65   5.90   13.55  5.95 

13.65   5.75   13.20  5.90 

14.00   6.00   13.40  6.05 

14.10   5.85   13.50  5.63 

14.15   5.85   13.75  5.50 

13.95   5.40   13.60  5.15 

13.95  4.90   13.70  4.55 

Temperature  air  in  pipe  37.0  degrees  cent. 
w       "    "  room  29.0  degrees  cent. 


Diam. 

Horz. 

Diam. 

Vert. Diam. 

Feet 

Static 

Vel. 

Static 

Vel. 

Head 

Head 

Head 

Head 

.017 

11.70 

2. 55 

.067 

12.25 

3.70 

.117 

12.10 

4.10 

.167 

12.10 

4.10 

.217 

12.00 

4.300 

.267 

11.52 

3.80 

.317 

13.95 

5.25 

.367 

13.30 

5.75 

.417 

13.60 

5.85 

.467 

13.40 

5.45 

.517 

13.35 

5.05 

.567 

13.55 

5.15 

.617 

15.60 

4.55 

POINT  6 

Zero 

Readin 

S  .0 

.017 

12.10 

1.90 

12.90 

2.45 

12.10 

1.75 

12.90 

2.10 

.067 

11.90 

2.60 

13.10 

3.45 

12.95 

3.00 

12.70 

2,50 

.117 

12.15 

2.70 

13.20 

3.85 

13.10 

3.65 

13.00 

3.20 

.167 

12.30 

3.00 

13.70 

4.05 

13.30 

3.88 

13.05 

3.40 

.217 

12.60 

3.00 

13.70 

4.35 

13.45 

4.15 

13.10 

3.50 

.267 

12.45 

3.20 

13.60 

4.35 

13.50 

3.75 

13.25 

3.60 

.317 

12.50 

2.80 

13.50 

4.45 

13.40 

4.00 

13.25 

3.60 

.367 

12.55 

3.10 

13.50 

4.45 

13.55 

3.90 

13.20 

3.65 

.417 

12.90 

3.20 

13.50 

4.05 

13.45 

4.00 

13.10 

3.70 

.467 

12.95 

3.40 

13.55 

4.50 

13.55 

4.15 

13.10 

3.75 

.517 

12.90 

3.50 

13.50 

4.25 

13.10 

4.10 

13.05 

3.80 

.567 

13.05 

3.50 

13.50 

4.35 

13.10 

4.10 

13.05 

3.75 

.617 

13.40 

3.30 

13.60 

4.00 

13.20 

4.00 

13.15 

3.30 

Temperature  air  in  pipe  39.50  degrees  cent. 
«       "    M  room  34.00  degrees  cent. 
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RUN  B 

FIELD   DATA 

POINT  7 
Zero  Reading  ,25 


Diam. 

Horz.Diam. 

Vert. Diam. 

45deg.Diam. 

45deg.Diam. 

Feet 

Static 

Vel. 

Static 

Vel. 

Static 

Vel. 

Static 

Vel. 

Head 

Head 

Head 

Head 

Head 

Head 

Head 

Head 

.017 

14.75 

1.95 

14.50 

1.60 

14.85 

2.15 

14.20 

1.55 

.067 

14.75 

2.75 

14.90 

2.90 

15.10 

3.15 

14.20 

2.45 

.117 

14.95 

3.50 

15515 

3.95 

15.40 

3.95 

14.35 

2.90 

.167 

15.00 

3.95 

15.35 

4.35 

15,60 

4.55 

14.90 

3.70 

.217 

15.10 

4.45 

15.55 

4.65 

15.70 

4.80 

14.95 

4.05 

.267 

14.90 

4.50 

15.50 

4.75 

15.80 

5.00 

15.05 

4.20 

.317 

16.10 

5.40 

15.35 

4.85 

15.95 

5.20 

15.10 

4.20 

.367 

15.40 

5.30 

15.30 

4.80 

15.80 

5.10 

15.05 

4.15 

.417 

15.30   4. 

85   15 

.40   4. 

75   15 

.80   5. 

.00   15 

i.05   4. 

10 

.467 

15.55 

4.70 

15.25 

4.55 

15.85 

4.70 

15.15 

4.10 

.517 

15.60 

4.55 

15.30 

4.30 

15.90 

4.55 

15.25 

4.10 

.567 

15.60 

4.25 

15.40 

4.00 

16.05 

4.30 

15.35 

3.75 

.617 

15.65 

3.65 

15.30 

3.20 

15.80 

3.50 

15.55 

3.15 

Tempera ture  air  in  pipe  42.0  degrees  cent. 
n       it   «  room  35,4  degrees  cent. 


POINT  8 

Zero 

Readin 

s    .3 

.017 

17.40 

1.90 

18.10 

2.50 

18.00 

2.20 

17.00 

1.45 

.067 

18.05 

3.50 

18.72 

4.20 

19.07 

4.50 

17.75 

2.85 

.117 

18.20 

4.23 

19.35 

5.25 

19.50 

5.40 

18.15 

4.20 

.167 

18.55 

4.72 

19.65 

6.00 

19.80 

6.10 

18.35 

4.80 

.217 

18.72 

5.35 

19.83 

6.50 

20.10 

6.80 

18.60 

5.00 

.267 

18.60 

5.50 

20.12 

7.12 

20.15 

7.10 

18.55 

5.28 

.317 

18.80 

5.72 

20.32 

7.45 

20.35 

7.32 

18.50 

5.50 

.367 

18.80 

5.72 

20.50 

7.60 

20440 

7.32 

18.70 

5.50 

.417 

18.70 

5.36 

20.65 

7.40 

20.45 

7.10 

18.70 

5.35 

.467 

18.70 

5.12 

20.45 

7.00 

20.10 

6.80 

18.70 

4.93 

.517 

18.95 

4.95 

20.25 

6.40 

20.20 

6.18 

18.80 

4.75 

.567 

18.85 

4.25 

20.15 

5.80 

20.20 

5.60 

18.80 

4.28 

.617 

18.90 

3.70 

20.10 

5.00 

19.85 

4.75 

18.90 

3.60 

Temperature  air  in  pipe  38,00  degrees  cent. 

tt  room  37.50  degrees  cent. 


- 


. 

■ 

t 

.             '        .    ' 

.    ' 

• 

■ 

» 

.   - 

, 

•    ' 

; 

' 

. 

• 

I 

I 

r 
« 

.     " 

r 

i 

.     r 

; .    e 

r    . 

. 

.    r 

t 

F.     C 

-      m 

• 

. 

.    t 

. 

- 

.    C 

a 

.     [ 

ft 

'    '     r 
»  •  - 

. 

cr. 

. 

. 

,   r 

. 

r 

• 

.    [ 

[. 

. 

. 

. 

■  .   r 

. 

.    E 

. 

r.    e 

-   . 

. 

.    [ 

. 

. 

'. 

:   .   e 

. 

.     E 

. 

"  .     C 

.     E 

. 

■  ,   - 

. 

: r.    r 

. 

.     r 

. 

.    c 

. 

.   r 

. 

.   t 

' 

« 

[ 

. 

. 

r 

. 

■ 

. 

.     " 

, 

r 

i 

. 

.   [ 

, 

■ .    e 

. 

- 

f 

..        ' 

. 

.   r 

.     E 

_ 

* 

.     [ 

• 

.        [ 

. 

r 

b 

. 

.     C 

. 

. 

.        P 

. 

• 

. 

.     E 

. 

• 

. 

■ 

■ 

.. 

'  ; 

' 

n 

•i 

,    ' 

, 

.     " 

. 

r.    e 

. 

.    r 

. 

.     " 

. 

r 

* 

# 

*     E 

■ 
• 

.   .    c 

. 

.     E 

c 

r 
ft 

» 

.     " 

• 

r 

■  « 

C. 

.     [ 

.' 

r 

• 

* 

■ 

. 

r 

, 

- 
* 

i 

.     " 

■ 

'»• 

• 

,    r 

. 

« 

. 

.' 

.     r 

. 

. 

. 

. 

. 

. 

. 

.     E 

. 

'.     E 

. 

« 

. 

. 

.     r 

. 

'.     r 

[. 

. 

'      . 

. 

.     r 

. 

.     " 

'      .' 

. 

, 

. 

• 

■ 
i 

.     ' 

. 

i 

m 

. 

* 

» 

% 

.     ' 

. 

. 

. 

* 

. 

, 

B 

.     ! 

'. 

.     E 

. 

. 

- 
• 

' 


So. 


RUN  C 

FIELD   DATA 

POINT  5 
Zero  Reading  .9 
Diam.    Horz.Diam.   Vert.Diam.   45deg.Diam.   45deg.Diam„ 
Feet   Static  Vel.  Static  Vel.   Static  Vel.   Static  Vel. 
Head  Head  Head  Head   Head  Head   Head  Head 

.017 
.067 
.117 
.167 
.217 
.267 
.317 
.367 
.417 
.467 
.517 
.567 
.617 

Temperature  air  in  pipe  36  degrees  cent, 
"    "  room229  degrees  cent, 


9.40 

3.20 

9.45 

3.10 

8.85 

2.20 

9.50 

4.10 

9^  30 

4.00 

9.50 

3.80 

10.00 

5.00 

9.50 

4.60 

9.95 

4.65 

10.15 

5.20 

10.00 

5.25 

10.35 

5.25 

10.40 

6.00 

10.40 

5.75 

10.80 

6.10 

10.60 

6.30 

10.65 

5.95 

11.40 

6.85 

10.80 

6.00 

10.75 

6.25 

11.75 

7.10 

11.00 

5.95 

10.60 

5.85 

11.80 

7.20 

10.80 

6.25 

10.70 

5.70 

11.40 

7.10 

10.70 

5.90 

10.85 

6.00 

11.35 

6.75 

10.65 

5.80 

10.90 

5.70 

11.30 

6.30 

10.70 

5.45 

10.90 

5.40 

11.10 

6.00 

10.80 

5.00 

10.10 

5.05 

11.35 

5.45 

POINT 

6 

Zero 

Reading    .0 

.017 

9.90 

2.40 

10.30 

2.50 

10.30 

2.70 

9.90 

1.90 

.067 

10.50 

3.30 

10.30 

3.20 

10.50 

3.60 

9.80 

2.80 

.117 

10.50 

3.50 

10.70 

4.00 

10.80 

4.00 

9.90 

3.20 

.167 

10.50 

3.80 

10.90 

4.30 

10.80 

4.30 

10.20 

3.30 

.217 

10.60 

4.20 

11.00 

4.40 

11.00 

4.40 

10.20 

3.60 

.267 

10.60 

4.00 

11.00 

4.50 

11.00 

4.40 

10.10 

3.70 

.317 

10.60 

4.00 

11.00 

4 .  50 

11.10 

4.50 

10.30 

3.80 

.367 

10.70 

4.00 

11.00 

4.50 

11.00 

4.60 

10.30 

3.90 

.417 

10.60 

4.30 

10.90 

4.50 

11.10 

4.60 

10.20 

3.80 

.467 

10.50 

4.10 

10.80 

4.40 

11.00 

4.60 

10.10 

3.70 

.517 

10.60 

4.10 

10.50 

4.40 

10.70 

4.70 

10.30 

3.90 

.567 

10.80 

4.10 

10.80 

4.30 

10.80 

4.80 

10.30 

3.90 

.617 

10.90 

3.80 

11.00 

4.10 

11.10 

4.40 

10.40 

3.40 

Temperature  air  in  pipe  36.5  degrees  cent. 
"       "    "  room  34.0  degrees  cent. 
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RUN  C 

FIELD   DATA 

POINT  0 
Zero  Reading 


Diam. 

Horz.Diam. 

Vert. Diam. 

45deg.Diam. 

45deg.Diam. 

Feet 

Static 

Vel. 

Static 

Vel. 

Static 

Vel. 

Static 

Vel. 

Head 

Head 

Head 

Head 

Head 

Head 

Head 

Head 

.017 

11.72 

1.80 

11.45 

1.80 

12.30 

2.25 

11.50 

1.80 

.067 

11.92 

2.10 

11.60 

2.75 

12.48 

3.28 

11.48 

2.05 

.117 

12.50 

5.92 

12.05 

3.95 

12.85 

4.02 

11.45 

3.30 

.167 

12.67 

4.60 

12.35 

4.35 

13.00 

4.80 

12.08 

4.05 

.217 

12.80 

4.85 

12.48 

4.75 

13.15 

5.08 

12.30 

4.25 

.267 

12.85 

4.92 

12.65 

4.85 

13.25 

5.00 

12.50 

4.65 

.317 

12.92 

5.20 

12.65 

4.98 

13.30 

5.30 

12.50 

4.60 

.367 

12.80 

5.00 

12.48 

4.80 

13.18 

5.20 

12.60 

4.72 

.417 

12.85 

4.88 

12    55 

4.75 

13.25 

5.28 

12.55 

4.55 

.4555 

12.75 

4.75 

12.65 

4.65 

13.30 

5.00 

12.58 

4.50 

.517 

12.80 

4.65 

12.60 

4.50 

13.25 

4.80 

12.65 

4.45 

.567 

12.88 

4.05 

12.70 

4.25 

13.28 

4.40 

12.75 

4.10 

,6]7 

12.45 

3.12 

12.95 

3.55 

13.30 

3.70 

12.70 

3.25 

Temperature  air  in  room  35  degrees  cent. 
"    "  pipe  35  degrees  cent. 


POINT 

8 

"     Zerc 

'  Reading    .3 

.017 

14.96 

1.70 

16.00 

2.40 

14.70 

1 .  80 

15.75 

.067 

15.75 

3.30 

16.60 

4.40 

15.45 

3.20 

16.70 

4.75 

.117 

15.80 

4.30 

17.00 

5.60 

15.90 

4.35 

17.05 

5.40 

.167 

16.00 

5.00 

17.30 

6.45 

16.20 

5.15 

17.30 

•6.22 

.217 

16.10 

5.32 

17.55 

6.85 

16.20 

5.60 

17.60 

6.85 

.267 

16.20 

5.80 

18.20 

6.85 

16.20 

5.68 

17.95 

7.30 

.317 

16.25 

5.96 

18.25 

7.75 

16.15 

5.60 

17.95 

7.55 

.367 

16.16 

5.80 

18.40 

8.00 

16.00 

5.56 

18.00 

7.52 

.417 

16.45 

5.90 

18.60 

7.85 

16.35 

5.80 

18.00 

7.38 

.467 

16.32 

5.45 

18.45 

7.75 

16.30 

5.35 

17.90 

7.20 

.517 

16.10 

5.00 

18.35 

7.10 

16.55 

5.05 

17.60 

6.15 

.567 

16.25 

4.40 

17.85 

6.32 

16.48 

4.60 

17.70 

5.80 

.617 

16.50 

3.75 

17.51 

5.15 

16.45 

3.90 

17.65 

5.00 

Temperature  air  in  pipe  38.5  degrees  cent. 
H    M  room  38.5  degrees  cent. 
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RUN  D 

FIELD   DATA 

POINT  1 
Zero  Reading  .6 


Diam. 

Horz.Diam. 

Vert. Diam. 

45deg.Diam. 

45deg.Diam. 

Feet 

Static 

Vel. 

Static 

Vel. 

Static 

Vel. 

Static  Vel. 

Head 

Head 

Head 

Head 

Head 

Head 

Head  Head 

.017 

7.90 

2.40 

8.30 

2.70 

8.10 

2.10 

.067 

8.40 

3.90 

9.10 

4.20 

8.80 

3.60 

.117 

8.70 

4.20 

9.30 

4.80 

8.90 

4.20 

.167 

8.80 

4.70 

9.40 

5.10 

9.00 

4.60 

.217 

8.90 

5.10 

9.50 

5.50 

9.00 

5.00 

.267 

8.50 

4.60 

9.60 

5.70 

9.00 

5.10 

.317 

8.40 

4.90 

9.50 

5.90 

9.00 

5.50 

.367 

9.00 

5.25 

9.60 

6.30 

9.00 

5.80 

.417 

9.40 

6.00 

9.75 

6.50 

9.00 

6.00 

.467 

9.50 

6.10 

9.80 

6.70 

9.10 

6.20 

.517 

9.50 

5.90 

10.20 

7.10 

9.40 

6.70 

.567 

9.60 

5.70 

10.20 

6.70 

9.60 

6.00 

.617 

9.50 

5.20 

10.30 

6.00 

9.60 

5.00 

Temperature  air  in  pipe  29.5  degrees  cent, 
"       "    "  room  28.0  degrees  cent. 


POINT  2 

Zero 

Reading  .75 

.017 

9.65 

2.30 

9.15 

3.10 

9.60 

2.45 

.067 

10.15 

4.25 

10.00 

4.00 

10.10 

4.00 

.117 

10.50 

5.15 

10.20 

4.70 

10.22 

4.90 

.167 

10.50 

5.60 

10.60 

5.00 

10.55 

5.26 

.217 

10.90 

6.00 

10.60 

5.40 

10.75 

5.85 

.267 

10.90 

5.90 

10.65 

5.70 

10.65 

-5.96 

.317 

10.85 

5.70 

10.75 

5.75 

10.55 

5.75 

.367 

11.20 

6.05 

10.75 

5.70 

10.50 

5.55 

.417 

10.85 

5.30 

10.90 

5.90 

10.60 

5.35 

.467 

10.80 

5.50 

11.05 

5.90 

10.60 

5.25 

.517 

11.00 

5.35 

11.15 

5.55 

10.65 

4.90 

.567 

11.05 

5.00 

11.10 

5.35 

10.80 

4.68 

.617 

11.00 

4.40 

11.05 

4.35 

10.90 

14.  ..30' 

Temperature  air  in  pipe  30.0  degrees  cent. 
"       "   "  room  31.0  degrees  cent. 
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RUN  D 

FIELD   DATA 

POINT  3 
Zero  Reading  .75 


Diam. 

Horz.Diara. 

Vert. Diam. 

45deg.Diara. 

Feet 

Static 

Vel. 

Static 

Vel. 

Static 

Vel. 

Head 

Head 

Head 

Head 

Head 

Head 

.017 

10.30 

2.00 

11.80 

1.90 

11.40 

2.40 

.067 

11.80 

4.00 

12.80 

4.50 

11.60 

3.90 

.117 

12.30 

5.10 

13.20 

5.10 

11.90 

4.70 

.167 

12.30 

5.20 

13.70 

6.10 

12.10 

5.20 

.217 

12.40 

5.60 

14.00 

6.40 

12.30 

5.60 

.267 

12.60 

6.00 

14.30 

7.20 

12.40 

6.00 

.317 

13.00 

6.70 

14.50 

7.20 

12.60 

6.30 

.367 

13.10 

6.60 

14.70 

7.70 

12.80 

6.35 

.417 

13.10 

6.50 

14.50 

7.30 

12.10 

6.10 

.467 

13.10 

6.40 

14.50 

7.10 

12.00 

6.20 

.517 

12.90 

5.80 

14.30 

6.50 

12.10 

5.00 

.567 

13.00 

5.20 

14.30 

6.00 

11.90 

4.50 

.617 

13.00 

4.60 

14.00 

5.00 

12.00 

3.80 

45deg. Diam. 

Static  Vel. 

Head  Head 


Tempera ture  air  in  pipe  29.50  degrees  cent. 

n  room  31.50  degrees  cent. 


POINT  4 

Zero 

Reading  .7 

.017 

14.20 

2.65 

13.95 

2.15 

14.20 

2.40 

.067 

14.85 

4.30 

14.10 

3.15 

14.80 

4.15 

.117 

15.20 

5.05 

14.10 

3.95 

15.00 

4.90 

.167 

15.42 

5.65 

14.95 

4.20 

15.20 

5.40 

.217 

15.30 

6.00 

15.25 

6.05 

15.30 

5.80 

.267 

15.28 

6.40 

15.50 

6.65 

15.45 

6.40 

.317 

15.95 

6.65 

15.60 

6.65 

15.58 

6.65 

.367 

15.95 

6.65 

15.65 

6.65 

15.62 

6.60 

.417 

15.90 

6.50 

15.70 

6 .  50 

15.75 

6.30 

.467 

16.05 

6.05 

15.75 

6.25 

15.60 

6.20 

.517 

15.85 

5.75 

15.75 

5.90 

15.62 

5.50 

.567 

15.72 

5.10 

15.95 

5.50 

15.78 

5.25 

.617 

15.85 

4.40 

15.95 

4.95 

15.75 

4.62 

Temperature  air  in  pipe  29.50  degrees  cent. 
""      "    "  room  33.00  degrees  cent. 
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RUN  D 

FIELD   DATA 

POINT  5 
Zero  Reading. .7 


Diam. 

Horz.Diam. 

Vert. Diam. 

45deg.Diam. 

45deg.Diam. 

Feet 

Static 

Vel. 

Static- 

Vel. 

Static 

Vel. 

Static 

Vel. 

Head 

Head 

Head 

Head 

Head 

Head 

Head 

Head 

.017 

17.28 

17.28 

2.95 

15.7Q 

1.65 

16.05 

1.60 

.067 

17.00 

3.90 

16.00 

2.85 

16.55 

3.40 

.117 

17.12 

4.70 

16.35 

3.50' 

17.10 

4.55 

.167 

17.75 

5.22 

17.15 

4.20 

17.75 

5.30 

.217 

17.70 

5.75 

17 .  37 

5.45 

17.45 

5.80 

.267 

18.22 

6.45 

17.70 

5.40 

17.65 

5.90 

.317 

18.12 

6.30 

17.50 

5.65 

18.10 

6.45 

.367 

18.15 

6.60 

18.00 

6.00 

18.17 

6.55 

.417 

18  •  22 

6.40 

18.15 

6.25" 

18.20 

6.40 

.467 

18.05 

6.20 

18.00 

5.75 

18.30 

6.55 

.517 

18.15 

5.85 

17.75 

5.50 

18.50 

5.90 

.567 

18.10 

5.42 

17.80 

4.65 

18.15 

5.35 

.617 

18.05 

4.95 

17.95 

4.50 

18.10 

4.65 

Temperature  air  in  pipe  29.0  degrees  cent. 
"  "  room  23.5  degrees  cent. 

POINT  6 


Zero 

Re ad in 

S  «2 

.017 

16.90 

2.30 

17.50 

2.50 

17.30 

2.60 

18.10 

2.60 

.067 

17.60 

3.70 

18.40 

3.60 

18.40 

3.60 

18.70 

3.60 

.117 

18.10 

4.30 

18.60 

4.40 

18.90 

4.80 

18.90 

4.40 

.167 

18.60 

4.40 

18.70 

4.60 

19.10 

4.80 

19.00 

4.60 

.217 

18.60 

4.50 

19.00 

4.70 

19.00 

4.90 

19.00 

4.30 

.267 

18.50 

4.40 

19.20 

5.00 

18.90 

4.80 

19.00 

4.90 

.317 

18.50 

4.00 

19.20 

4.90 

18.70 

4.70 

19.00 

4.90 

.367 

18.10. 

.3.70 

19.30 

5.20 

18.80 

4.70 

19.10 

4.90 

.417 

18.00 

3.80 

19.20 

5.00 

18.90 

4.90 

18.90 

4.80 

.467 

18.40 

4.20 

19.10 

A.90 

18.80 

4.90 

18.60 

4.70 

.517 

18.30 

4.10 

19.00 

5.00 

19.10 

5.00 

18.60 

4.70 

.567 

18.60 

4.20 

18.90 

4.90 

18.90 

5.30 

18.60 

4.80 

.617 

18.80 

3.80 

18.90 

4.50 

19.30 

4.80 

18.50 

4.20 

Tempera tue©  air  in  pipe  40.0  degrees  cent. 
"       "    "  room  36.0  degrees  cent. 
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RUK   D 

FIELD      DATA 

POINT  7 
Zero  Reading  , 


Diam. 

Horz.Diam. 

Vert. Diam. 

45deg3pDiam. 

45deg.Diam. 

Feet 

Static 

Vel. 

Static 

Vel. 

Static 

Vel. 

Static. 

.Vel. 

Head 

Head 

Head 

Head 

Head 

Head 

Head 

Head 

.017 

19.65 

2.30 

19.40 

2.10 

20.60 

2.50 

19.45 

2.15 

.067 

20.00 

3.15 

19.42 

3.40 

20.80. 

, . 5 . 50 

19.70 

2.88 

.117 

20.20 

5.55 

20.00 

4.10 

21.10 

4 .  60 

19.80 

3.80 

.167 

20.20 

4.45 

20.20 

4.60 

21.35 

5.00 

20.18 

4.68 

.217 

20.30 

4.55 

20.25 

4.83 

21.40 

5.35 

20.55 

4.90 

.267 

20.50 

4.P0 

20.45 

5.00 

21.60 

5.85 

20.70 

5.18 

.317 

20.85 

5.35 

20.40 

5.15 

21.65 

5.82 

20.50 

5.35 

.367 

20.40 

4.80 

20.25 

5.05 

21.60 

5.70 

20.50 

5.30 

.417 

20.45 

4.65 

20.35 

5.10 

21.50 

5.55 

20.40 

5.05 

.467 

20.45 

4.55 

20.40 

5.10 

21.50 

5.45 

20.60 

5.10 

.517 

20.35 

4.50 

20.45 

4.90 

21 .  50 

5.10 

20 .  50 

4.90 

.  567 

20.40 

3.90 

20.55 

4.35 

21.45 

4.65 

20.55 

4.40 

.617 

20.80 

3.20 

21.00 

3.70 

21.50 

3.95 

20.70 

3.98 

Temperature  air  in  pipe  38.0  degrees  cent. 
"       "    "  room  35,75  degrees  cent, 


I 
Zero 

>0INT  8 
Readin, 

g  .3 

.017 

23.52 

2.00 

24.25 

2.30 

23.20 

1.70 

24.60 

2.45 

.067 

24.50 

3.90 

25.85 

4.80 

24.05 

3.60 

25.90 

5.00 

.117 

24.55 

4.63 

26.25 

5.95 

24.30 

4.48 

26.30 

6.25 

.167 

24.55 

5.  35 

26.60 

6.90 

24.60 

5.05 

26 .  60 

7.25 

.217 

24.55 

5.55 

27.00 

7.70 

24.60 

5.40 

26.75 

8.00 

.267 

24.65 

5.93 

26.90 

8.60 

24.72 

6.00 

27.10 

8.50 

.317 

24.65 

6.18 

27.60 

8.70 

24.80 

6.12 

27.10 

8.50 

.367 

24.65 

5.95 

27.40 

9.00 

24.85 

5.98 

27.20 

8.60 

.417 

24.65 

5.92 

27.35 

8.45 

24.70 

5.85 

26.85 

8.40 

.467 

24.75 

5.26 

27.25 

7.80 

24.70 

5.35 

26.90 

7.40 

.517 

24.80 

5.13 

27 .  30 

7.55 

24.60 

4.80 

26 .  60 

7.05 

.  567 

24.80 

4.70 

26.80 

6.56 

24.80 

4.50 

26.60 

6.35 

.617 

24.98 

4.18 

26.60 

5.45 

24.85 

3.96 

26.55 

5.50 

Temperature  air  in  pipe  38.0  degrees  cent. 
"       "    "  room  37.0  degrees  cent. 
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Correction  factor  for  air  velocity  in  8" 
conveyor  pipe  necessitated  because  of  pitot 
tube  obstruction  to  flow  of  air. 

Dist.Feet    Longitudinal  Reduced  Velocity  air 

Pitot  Tube   area  tube  in  area  pipe  varies  inver- 

projects     pipe  (sq.in.)   (sq.in,)  sely  as  area, 

across  pipe  Velocity  Corr, 

(t)       (R)=  P-t  Fact.=  R 


Cross  section  area  pipe  =  45.664  sq.in,  =  P. 


.0000 

.0000 

45.6640 

1.000 

.0635 

.1905 

45.4735 

.994 

.1270 

.3810 

45.2830 

.991 

.1905 

.  5720 

45.0920 

.986 

.2540 

.7630 

44.9010 

.983 

.3175 

.9540 

44.7100 

.979 

.3S10 

1 

.14^0 

44.5210 

.975 

.4445 

1 

.3330 

44.3310 

.970 

.5080 

1 

.8240 

4&.2S00 

.965 

.5715 

1 

.7140 

43.9500 

.961 

.6350 

1 

.9050 

43.7590 

.957 
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RUN  A 

DERIVED      DATA 
VERTICAL  DIAMETER-POINT    1-TEIiP.PIPE    302.5   C   Abs . 


Diain. 

h 

h 

285. 5-h 

V 

Corr . 

Corr. 

Area 

Vac.Oz. 

Feet 

P 

V 

P 

Fact. 

V 

Sq.Ft. 

.823  h 

.0000 

6.40 

.70 

279.10 

66.2 

1.000 

66.2 

.31669 

5.26 

.0655 

6.90 

2.95 

278.60 

136.0 

.994 

135.2 

.20268 

5.68 

.1270 

7.50 

3.75 

278.20 

155.5 

.991 

152.0 

.11400 

6.01 

.1905 

7.60 

4.28 

277.90 

164.0 

.986 

161.7 

.05067 

6.25 

.2540 

7.80 

4.73 

277.70 

172.5 

.983 

169.5 

.01267 

6.42 

.5175 

7.90 

5.10 

277.60 

179.2 

.979 

175.3 

.00000 

6 .  50 

.3810 

7.97 

5.45 

277.53 

535.4 

.975 

180.7 

.01267 

6.56 

.4445 

8.03 

5.70 

277.47 

189.5 

.970 

183.7 

.05067 

6.61 

.5080 

8.10 

5.78 

277.40 

190.7 

.965 

184.0 

.11400 

6tG6 

.5715 

8.17 

5.48 

277.33 

186.0 

.961 

178.8 

.20268 

6.72 

.6350 

8.27 

4.15 

277.23 

162.0 

.957 

155.0 

.31669 

6.80 

HORIZONTAL  DIAMETER-POINT  1-TEMP.PIPE  302.5  C  Abs. 


.0000 

6.45 

1.26 

279.05 

88.8 

1.000 

88.8 

.31669 

5.31 

.0635 

6.83 

3.00 

278.67 

137.0 

..994 

136.0 

.20268 

5.63 

.1270 

7.05 

3.76 

278.45 

155.5 

.991 

152.0 

.11400 

5.80 

.1905 

7.17 

4.07 

278.33 

160.0 

.986 

157.7 

.05067 

5.90 

.2540 

7.25 

4.16 

278285 

161.5 

.983 

158.7 

.01267 

5.97 

.3175 

7.21 

4.30 

278.29 

164.3 

.979 

161.0 

.00000 

5.93 

.3810 

7.01 

4.77 

278.49 

173.0 

.975 

168.6 

.01267 

5.77 

.  4445 

7.10 

5.06 

278.40 

178.2 

.970 

172.8 

.05067 

5.85 

.5080 

7.45 

4.96 

278.05 

176.6 

.965 

170.0 

.11400 

6.13 

.5715 

7.63 

4.50 

277.87 

168.4 

.961 

162.0 

.20268 

6.28 

.6350 

7.75 

3.52 

277.75 

148.8 

.957 

142.3 

.31669 

6.38 

45  DEGREE  DIAMETER-POINT  1-TEMP.PIPE  302.5  C  Abs. 


.0000 

6.45 

1.66 

279.05 

102.0 

1.000 

102.0 

.31669 

5.51 

.0635 

6.95 

2.87 

278.55 

134.2 

.994 

155.3 

.20268 

5.72 

.1270 

7.35 

3.55 

278.17 

149.2 

.991 

147.9 

.11400 

6.05 

.1905 

7.49 

4.07 

278.01 

160.0 

.986 

157.7 

.05067 

6.16 

.2540 

7.50 

4.55 

278.00 

169.2 

.985 

166.2 

.01267 

6.17 

.3175 

55.55 

4.96 

277.95 

176.5 

.979 

172.7 

.00000 

6.21 

.3810 

7.62 

5.55 

277.88 

183.5 

.975 

178.9 

.01267 

6.27 

t  A.A-4  g 

7.70 

5.67 

277.80 

189.0 

.970 

183.3 

.05067 

6.54 

.5080 

7.81 

5.65 

277.69 

188.5 

.965 

181.8 

.11400 

6.42 

.5715 

7.90 

5.25 

277.60 

182.0 

.961 

175.0 

.00268 

6.50 

.6350 

7.78 

4.50 

277.72 

168.2 

.957 

161.  C 

.31669 

6.40 
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RUN   A 


DERIVED      DATA 


HORIZONTAL   DIAMETER-POINT   2-TEMP.PIPE   305.0   C    Abe. 


Diam. 

h 

h 

285. 5-h 

V 

Corr, 

Corr. 

Area 

Vao.Oz. 

Feet 

P 

V 

P 

Fact. 

V 

Sq.Ft. 

.823  h^ 

.0000 

7.38 

1.15 

278.12 

85.0 

1.000 

85.0 

.31669 

6.07 

.0635 

7.48 

2.37 

278.02 

122.2 

.994 

121.3 

.20268 

6.15 

.1270 

7.60 

3.17 

277.90 

141.4 

.991 

140.0 

.11400 

6.25 

.1905 

7.76 

3.65 

277.74 

151.8 

.986 

149.6 

.05067 

6.39 

.2640 

8.02 

3.95 

277.48 

158.0 

.983 

155.2 

.01267 

6,60 

.3175 

8.40 

4.18 

277.10 

162.6 

.979 

159.1 

.00000 

6.92 

.3810 

8.68 

4.30 

276.83 

165.0 

.975 

160.8 

.01267 

7.13 

.4445 

8.78 

4.22 

276.72 

163.1 

.970 

158.2 

.05067 

7.22 

.  5080 

8.85 

3.95 

276.65 

158.0 

.965 

152.4 

.11400 

7.28 

.5715 

8.88 

3.46 

276.62 

148.0 

.961 

142.2 

.20268 

7.31 

.6350 

8.89 

2.80 

276.61 

133.0 

.957 

127.2 

.31669 

7.32 

VERTICAL   DIAMETER-POINT   2-TEMP.PIPE   303.0   C   Abs. 


.0000 

7,55 

1.50 

277.95 

97.3 

1.000 

97.3 

.31669 

6.22 

.0635 

8.10 

3.10 

277.40 

140.0 

.994 

139.0 

.20268 

6.67 

.1270 

8.53 

4.05 

.276.97 

160.0 

.991 

158.5 

.11400 

7.02 

.1905 

8.75 

4.50 

276.75 

169.0 

.986 

166.6 

.05067 

7.20 

.2540 

8.87 

4.77 

276.63 

173.3 

.983 

170.0 

.01267 

7.30 

.3175 

8.95 

4.97 

276.55 

177.3 

.979 

173.3 

.00000 

7.36 

.3810 

8.99 

5.07 

276. 515 

179.0 

.975 

174.3 

.01267 

7.40 

.4445 

9.02 

5.00 

276.48 

178.0 

.970 

172.6 

.05067 

7.43 

.5080 

9.04 

4.77 

276.46 

373.7 

.965 

167.4 

.11400 

7.44 

.5715 

9.05 

4.20 

276.45 

163.0 

.961 

3  56.7 

.20268 

7.45 

.6350 

9.06 

3.35 

276.44 

145.7 

.957 

139.3 

.31669 

7.46 

45  DEGREE  DIAMETER-POINT   2-TEMP.PIPE    303.0   C   Abs. 


.0000 

7.57 

.80 

277.93 

71.0 

1.000 

71.0 

.31669 

6.23 

.0635 

8.06 

2.85 

277.44 

134.0 

.994 

135.0 

.20268 

6.63 

.1270 

8.38 

3.20 

271.12 

142 . 3 

.991 

141.0 

.11400 

6.90 

.1905 

8.54 

4.15 

276.96 

162.0 

.986 

159.7 

.05067 

7.03 

.2540 

8.66 

4.45 

276.84 

168.0 

.983 

165.0 

.01267 

7.13 

.3175 

8.75 

4.60 

276.75 

171.0 

.979 

167.3 

.00000 

7.20 

.3810 

8.80 

4 .  58 

276.70 

170.0 

.975 

165.7 

.01267 

7.25 

.4445 

8.82 

4.40 

276.80 

167.0 

,970 

162.0 

.05067 

7.26 

.5080 

8.80 

4.07 

276.70 

160.5 

.965 

154.8 

.11400 

7.25 

.5715 

8.75 

3.62 

276.75 

151.3 

.961 

145.4 

.20268 

7.20 

.6350 

8.67 

3.00 

276.83 

137.3 

.957 

131.3 

.31669 

7.14 
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RUN  A 


DERIVED   DATA 


HORIZONTAL  DIAMETER-POINT  3-TEMP.PIPE  302.5  C  Abs. 


Die,n. 

h 

\ 

285. 5-h 
P 

V 

Gorr, 

Gorr. 

Area 

Vac.Oz. 

Faet 

P 

Fact. 

V 

Sq.Ft. 

.825  h 
p 

.0000 

9.75 

1.80 

275.75 

107.0 

1.000 

107.0 

.31669 

8.02 

.0635 

11.60 

4.10 

273.90 

162.0 

.994 

161.0 

.20268 

9.55 

.1270 

12.15 

5.40 

273.35 

186.0 

.991 

184.2 

.11400 

10.00 

.1905 

12.35 

6.10 

273.15 

198.0 

.986 

195.0 

.05067 

10.17 

.2540 

12.48 

6.47 

273.02 

203.5 

.983 

199.8 

.01267 

10.27 

.3175 

12.57 

6.70 

272.95 

207.2 

.979 

202.4 

.00000 

10.33 

.3810 

12.67 

6.70 

272.83 

207.3 

.975 

202.0 

.01267 

10.42 

.4445 

12.72 

6.52 

272.78 

204.5 

.970 

198.0 

.05067 

10.47 

.5080 

12.74 

6.10 

272.76 

197.7 

,965 

190.5 

.11400 

10.48 

.5715 

12.68 

5.45 

272.82 

187.0 

.961 

179.6 

.20268 

10.43 

.6350 

12.52 

4.72 

272.98 

174.0 

.957 

166.5 

.31669 

10.31 

VERTICAL  DIAMETER-POINT  3-TEHP.PIPE  302.5  C  Abs. 


.0000 

9.80 

1.60 

275.70 

101.0 

1.000 

101.0 

.31669 

8.06 

.0635 

11.60 

4.20 

273.90 

164.0 

.994 

163.0 

.20268 

9.55 

.1270 

12.37 

5.60 

273.13 

189.5 

.991 

187.7 

lli400 

10.18 

.1905 

12.73 

6.40 

272.77 

202.7 

.986 

200.0 

.05067 

10.48 

.2540 

18.95 

7.07 

272.55 

213.0 

.983 

208.2 

.01267 

10.66 

.5175 

13.05 

7.42 

272.45 

218.0 

.979 

213.2 

.00000 

10.73 

.3810 

13.05 

7.44 

272.45 

218.5 

.975 

213.0 

.01267 

10.75 

.4445 

12.93 

7.00 

272,57 

212.0 

.970 

205.5 

.05067 

10,64 

.5080 

12.58 

6.15 

lit  7  2  .  9  2 

198.5 

.965 

191.3 

.11400 

10.35 

.5715 

11.97 

4.33 

273.55 

166.5 

.961 

160.0 

.20268 

9.85 

.6350 

11.12 

1.20 

274.38 

87.5 

.957 

79.3 

.31669 

9.15 

45  DEGREE  DIAMETER-POINT  3-TSMP.PIPE  302.5  G  Abs. 


.0000 

9,86 

1.40 

275.64 

94.3 

1.000 

94.3 

.31669 

8.12 

.0635 

10.75 

3.60 

274.75 

151.5 

.994 

150.6 

.20268 

8.85 

,1270 

11.26 

4.80 

274.24 

175.0 

.991 

173.3 

.11400 

9.25 

.1905 

11.58 

5.54 

273.92 

138.0 

.986 

185.3 

.05067 

9.53 

.2540 

11.85 

5.92 

273.65 

194.5 

.983 

190.5 

.01267 

9.75 

.3175 

12.05 

6,12 

273.45 

198.0 

.979 

193.8 

.00000 

9.90 

.3810 

12.20 

6.15 

273.30 

198.5 

.975 

193.5 

.01267 

10.05 

.4445 

12.30 

6.05 

273.20 

197.0 

.970 

191.0 

.05067 

10.12 

.5080 

12.30 

5.72 

273.20 

191.5 

,965 

184.6 

.11400 

10,12 

.5715 

12.15 

5.20 

273.35 

182.6 

.961 

175.3 

,20268 

10.00 

,6350 

11.90 

4.47 

273.60 

169.0 

.957 

161.8 

.31669 

9.80 
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H-0 


RUN  A 


DERIVED   DATA 


HORIZONTAL  DIAMETER-POINT  4- TEMP .PIPE  510.5  C  Abs. 


Diam. 

h 
P 

hv 

285. 5-h 

V 

Corr. 

Corr. 

Area 

Vac.Oz. 

Feet 

P 

Fact. 

V 

Sq.Ft. 

.823  h 

•  0000 

10.82 

1.23 

274.68 

89.5 

1.000 

89.5 

.31669 

8.90 

.0635 

11.01 

2.44 

274.49 

126.3 

.994 

125.7 

,20268 

9.06 

.1270 

11.21 

3.30 

274.29 

147.0 

.991 

145.7 

.11400 

9.23 

.1905 

I1  .42 

3.85 

274.08 

158.7 

.986 

156.3 

.05067 

9.40 

.2540 

11.61 

4.30 

273.89 

168.0 

.983 

165.0 

.01267 

9.56 

.5175 

11.80 

4.65 

273.70 

174.5 

.979 

170.8 

.00000 

9.72 

.3810 

11.95 

4.83 

273.55 

178.0 

.975 

173.6, 

,01267 

9.83 

.4445 

12.08 

4.70 

272.42 

176.0 

.970 

170.5 

.05067 

9.95 

.5080 

12.15 

4.50 

272.35 

168.3 

.965 

162.3 

.11400 

10.00 

.5715 

12.20 

3.83 

272.50 

158.8 

.961 

152.5 

.20268 

10.04 

.6350 

12.20 

5.30 

272.30 

147.4 

.957 

141.0 

.31669 

10.04 

VERTICAL  DIAMETER-POINT  4-TEMP.PIPE  310.5  C  Abs. 


.0000 
.0635 
,1270 
.1905 
.2540 
.5175 
.3810 
.4445 
.5080 
.5715 
.6350 


10.40 
11.00 
11.33 
11.53 
11.68 
11.79 
11.86 
11.92 
11.95 
11.95 
11.92 


.70 
2.40 
3.55 
4.15 
4.50 
4.70 
4.73 
4.60 
4.25 
3.78 
3.17 


275.10 
274.50 
274.17 
273.97 
273,82 
273.71 
273.64 
273.58 
273.55 

273.58 


67.5 
125.3 
152.5 
168.0 
171.8 
175.7 
176.2 
173.8 
167.0 
157.5 
144.1 


1.000 
.994 
.991 
.986 
.983 
.979 
.975 
.970 
.965 
.961 
.957 


67.5 
124.7 
151.0 
165.6 
168.8 
171.8 
171.8 
168.3 
161.0 
151.3 
138,0 


.31669 
.20268 
.11400 
.05067 
.01267 
.00000 
.01267 
.05067 
.11400 
,20268 
.31669 


8.56 
9.05 
9.32 
9.48 
9.60 
9.70 
9.75 
9.80 
9.83 
9.83 
9.81 


45  DEGREE  DIAMETER-POINT  4-TEKP.PIPE  310.5  C  Abs. 


.0000 

11.06 

1.33 

274.44 

93.2 

1.000 

93.2 

.31669 

9.10 

.0635 

11.36 

2.84 

274.14 

138.6 

.994 

137.7 

.20268 

9.35 

.1270 

11.65 

3.82 

273.85 

158.2 

.991 

156.7 

.11400 

9.59 

.1905 

11.90 

4.43 

273.60 

170.4 

.986 

168.0 

.05067 

9.80 

.2540 

12.15 

4.90 

273.35 

179.2 

.983 

176.0 

,01267 

10,00 

.3175 

12.35 

5.30 

273.15 

186.5 

.979 

182.5 

.00000 

10.18 

.3810 

12.45 

5.38 

273.05 

188.0 

.975 

183.5 

.01267 

10.25 

.4445 

12.45 

5.10 

273.05 

183.0 

.970 

177.4 

.05067 

10.25 

.5080 

12.40 

4.64 

273.10 

174,5 

.965 

168.2 

.11400 

10.21 

.5715 

12.32 

4.12 

273.18 

164.5 

.961 

158.0 

.20268 

10.14 

.6350 

12.25 

3.50 

273.25 

151.6 

.957 

145.0 

.31669 

10.09 
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RUN  A 


DERIVED   DATA 


VERTICAL  DIAMETER-PfflINT  5-TEMP.PIPE  311.0  C  Aba. 


Diaro. 

*p 

h 

285. 5-h 
P 

V 

Oorr. 

Corr. 

Area 

Vac.Oz. 

Feet 

V 

Fact. 

V 

Sq.Ft. 

.823  h 

•  0000 

12.70 

1.17 

272.80 

87.9 

1.000 

87.9 

.31669 

10.46 

.0635 

13.00 

2.20 

272.50 

120.7 

.994 

120.0 

.20268 

10.70 

.1270 

13.30 

3.15 

272.20 

144.6 

.991 

143.2 

.11400 

10.95 

.1905 

13.55 

4.00 

271.95 

163.1 

.986 

160.8 

.05067 

11.16 

.2540 

13.74 

4.50 

271.76 

173.0 

.983 

170.0 

.01267 

11.31 

.3175 

13.92 

4.75 

271.58 

177.7 

.979 

174.0 

.00000 

11.47 

.3810 

14.07 

4.80 

271.43 

178.7 

.975 

174.0 

.01267 

11.58 

.4445 

14.12 

4.71 

271.38 

177.7 

.970 

171.6 

.05067 

11.62 

.5080 

14.10 

4.40 

271.40 

170.9 

.965 

164.8 

.11400 

11.60 

.5715 

14.03 

3.97 

271.47 

162.5 

.961 

156.0 

.20268 

11.55 

.6350 

13.90 

3.47 

271.60 

151.9 

.957 

145.2 

.31669 

11.45 

45  DEGREE  DIAMETER-PC INT  5-TEMP.PIPE  311.0  C  Abe. 


.0000 

12.63 

.70 

272.87 

68.0 

1.000 

68.0 

.31669 

10.40 

.0635 

13.03 

2.60 

272.47 

151.3 

.994 

130.6 

.20268 

10.72 

.1270 

13.38 

3.72 

272.12 

157.0 

.991 

155.5 

.11400 

11.01 

.1905 

15.69 

4.32 

271.81 

169.3 

.986 

167.0 

.05067 

11.27 

.2540 

13.96 

4.70 

271.54 

177.0 

.983 

174.0 

.01267 

11.50 

55275 

14.20 

4.98 

271.30 

182.0 

.979 

178.2 

.00000 

11.70 

.3810 

14.37 

5.10 

271.13 

184.2 

.975 

179.6 

.01267 

11.82 

.4445 

14.48 

5.00 

271.02 

182.5 

.970 

177.0 

.05067 

11.91 

.  5080 

14.50 

4.68 

271.00 

176.5 

.965 

170.3 

.11400 

11.93 

.5715 

14.43 

4.13 

271.07 

165.6 

.961 

159.0 

.20268 

11.89 

.6350 

14.50 

3.50 

271.20 

152.7 

.957 

146.0 

.31669 

11.78 

45  DEGREE  DIAMETER-POINT  5-TEMP.PIPE  311.0  C  Abs. 


.0000 

12.52 

1.20 

272.98 

89.0 

1.000 

89.0 

.31669 

10.30 

.0635 

13.65 

2.50 

272.45 

129.0 

.994 

128.2 

.20268 

10.74 

.1270 

13.50 

3.53 

271.99 

153.0 

.991 

151.5 

.11400 

11.13 

.1905 

13.82 

4.23 

271.68 

168.0 

.986 

165.5 

.05067 

11.38 

.2540 

14.00 

4.69 

271.50 

177.0 

.985 

174.0 

.01267 

11.52 

.3175 

14.08 

4.91 

271.42 

180.5 

.979 

176.9 

.00000 

11.60 

.3810 

14.13 

4.90 

271.37 

180.5 

.975 

176.0 

.01267 

11.62 

.4445 

14.17 

4.80 

271.33 

179.0 

.970 

173.5 

.05067 

11.68 

.5080 

14.19 

4.46 

271.31 

172.3 

.965 

166.2 

.11400 

11.69 

.5715 

14.20 

4.00 

271.30 

163.2 

.961 

156.8 

.20268 

11.70 

.6350 

14.20 

4.54 

271.30 

174.0 

.957 

166.4 

.31669 

11.70 
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RUN  A 


DERIVED   DATA 


HORIZONTAL  DIAMETER-POINT  6-TEMP.PIPE  312.5  C  Aba. 


Diam. 

K. 

hv 

285. 5-h 

n  v 

Corr. 

Corr. 

Area 

Vao.Oz. 

Feet 

p 

V 

P 

Fact. 

V 

Sq.Ft. 

.823  h 

.0000 

12.92 

1.10 

272 . 53 

81.3 

1.000 

81.3 

.31669 

10.64 

.0635 

13.25 

1.53 

272.25 

100.7 

.994 

100.0 

.20267 

10.97 

.1270 

13.55 

2.02 

271.95 

116.0 

.991 

115.0 

.11400 

11.15 

.1905 

13.30 

2.30 

271.70 

123.8 

.986 

122.0 

.05067 

11.36 

.2540 

13.91 

2.40 

271.59 

126.4 

.983 

124.2 

.01267 

11.46 

.3175 

13.39 

2.27 

271.61 

123.0 

.979 

128.3 

.00000 

11.42 

.3310 

13.34 

2.09 

271.66 

118.0 

.975 

115.0 

.01267 

11.40 

.44  m 

13.92 

2.11 

271.58 

118.5 

.970 

115.0 

.05067 

11.46 

.  5030 

14.04 

2.22 

271.46 

121.5 

.965 

117.2 

.11400 

11.56 

.5715 

14.13 

c»o5 

271.37 

122.3 

.961 

117.5 

.20267 

11.63 

.6350 

14.20 

2.06 

271.30 

117.0 

.957 

112.0 

.31669 

11.69 

VERTICAL  DIAMETER-POINT  6-TEMP.PIPE  312.5  C  Aba. 


.0000 

13.60 

.50 

271.90 

57.6 

1.000 

57.6 

.31669 

11.20 

.0635 

14.13 

1.40 

271.37 

112.5 

.994 

111.3 

.20268 

11.62 

.1270 

14.55 

2.90 

270.95 

139.0 

.991 

137.7 

.11400 

11.98 

.1905 

14.81, 

1 3  .  38 

270.69 

150.0 

.986 

148.0 

.05067 

12.20 

.2540 

14.96 

3.65 

270.54 

156.0 

.983 

153 . 2 

.01267 

12.30 

.3175 

15.07 

3.82 

270.43 

159.7 

.979 

156.3 

.00000 

12.40 

.3310 

15.15 

3.91 

270.35 

161.7 

.975 

157.5 

.01267 

12.47 

.4445 

15.17 

3.90 

270.33 

161.3 

.970 

156.3 

.05067 

12.50 

.5080 

15.15 

3.33 

270.38 

160.0 

.955 

154.31 

.11400 

12.47 

.5715 

15.10 

3.70 

270.40 

157.0 

.961 

150.8 

.20268 

12.43 

.6350 

15.05 

3.55 

270.45 

154.0 

.957 

147.3 

.31669 

12.40 

45  DEGREE  DIAMETER-POINT  6-TEMP.PIPE  312.5  0  Abs. 


.0000 

13.66 

1.80 

271.84 

109.4 

1.000 

109.4 

.31669 

11.24 

.0535 

13.83 

2.05 

271.67 

117.0 

.994 

116.2 

.20268 

11.38 

.1270 

14.00 

2.33 

271.50 

124.5 

.991 

123.3 

.11400 

11.52 

13I905 

14.17 

2.62 

271.33 

132.0 

.986 

130.0 

.05067 

11.65 

$8«30 

14.35 

2.89 

271.15 

138.7 

.983 

136.2 

.01267 

11.80 

.3175 

14.56 

3.15 

271.94 

145.0 

.979 

142.0 

.00000 

11.98 

.3810 

14.68 

3.40 

270.32 

150.5 

.975 

146.8 

.01267 

12.08 

.4445 

14.86 

3.62 

270.64 

155.4 

.970 

150.7 

.05067 

12.22 

.5080 

15.04 

3.78 

270.46 

159.0 

.965 

153.3 

.11400 

12.38 

.5715 

15.21 

3.80 

270.29 

159.3 

.961 

153.0 

.20268 

12.51 

.6350 

15.38 

3.67 

270.12 

156.5 

.957 

149.7 

.31669 

12.85 
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RUN  A 


DERIVED   DATA 


45  DEGREE  DIAMETER-POINT  6-TEHP.PIPE  312.5  C  Abs . 


Diara. 

b 

\ 

285. 5-h 

V 

Corr, 

Gorr. 

Area 

Vao.Oz. 

Foet 

P 

P 

Pact. 

V 

Sq.Ft. 

.823  hp 

.0000 

14.11 

1.27 

271.39 

92.0 

1.000 

92.0 

.31669 

11.61 

.0635 

14.43 

2311 

271.07 

118.6 

.994 

118.0 

.20268 

11.88 

.1370 

14.69 

2.86 

270.81 

138.0 

.991 

136.8 

.11400 

12.08 

.1905 

14.90 

3.40 

270.60 

150.0 

.986 

148 . 3 

.05067 

12.26 

.2540 

15.00 

3.70 

270.50 

157.0 

.983 

154.2 

.01267 

12.34 

.3175 

14.98 

3.80 

270.52 

159.3 

.979 

156.0 

.00000 

12.32 

.3810 

14.92 

3.78 

270.58 

159.0 

.975 

155.0 

.01267 

12.28 

.4445 

14.85 

3.70 

270.65 

157.0 

.970 

.05067 

12.21 

.5080 

14.76 

3.52 

270.74 

153.0 

.965 

147.7 

.11400 

12.13 

.5715 

14.67 

3.30 

270.83 

148.3 

.961 

142.3 

.20268 

12.07 

.6350 

14.57 

3.05 

270.93 

142.5 

.957 

136.3 

.31669 

12.00 

HORIZONTAL  DIAMETER-POINT  7-TEMP.PIPE  g$8.25  0  Abs, 


.0000 
.0635 
.1270 
.1905 
.2540 
.3175 
.3810 
.4445 
.5080 
.5715 
.6350 


15.10 
15.45 
15.77 
16.05 
16.25 
16.35 
16.40 
16.42 
16.45 
16.47 
16.50 


.70 
2.08 
o«  id 

3.73 
4.07 
4.20 
4.15 
4.00 
5.75 
3.32 
2.80 


270 
270 
269 
269 
269 
269 
269 
269 
269 
269 
269 


.45 
.05 
.73 
.45 
.25 
.15 
.10 
.08 
.05 
.03 
.00 


68,5 
118.0 
144.7 
158.0 
165.0 
168.0 
167.0 
164.0 
158.8 
149.4 
137.0 


1.000 
.994 
.991 
.986 
.983 
.979 
.975 
.970 
.965 
.961 
.957 


68.5 
117.0 
143.3 
156.0 
162.0 
164.5 
162.8 
159.0 
152.4 
143 . 2 
131.0 


.31669 
.20268 
.11400 
.05067 
.01267 
.00000 
.01267 
.05067 
.11400 
.20268 
.51669 


12.42 
12.70 
12.97 
13.20 
13.37 
13.46 
13.50 
13.51 
15.55 
13.55 
13.53 


VERTICAL  DIAMETER-POINT  7-TEMB.PIPE  313.25  C  Abs 


.0000 

15.37 

.70 

270.13 

68.5 

1.000 

68.5 

.31669 

12.65 

.0635 

15.82 

2.20 

269.68 

121.6 

.994 

120.4 

.20268 

13.01 

.1270 

16.17 

3.30 

269.33 

149.0 

.991 

147.7 

.11400 

13.30 

.1905 

16.38 

3.95 

269.12 

163.0 

.986 

160.7 

.05067 

13.48 

.2540 

16.48 

4.23 

269.02 

168.5 

.933 

165.5 

.01267 

13.56 

.3175 

16.55 

4.35 

268.95 

171.0 

.979 

167.3 

.00000 

13.60 

.3810 

16.58 

4.37 

268.92 

171.3 

.975 

167.0 

.01267 

13.64 

.4445 

16.61 

4.25 

268.89 

169.0 

.970 

163.8 

.05067 

13.68 

.5080 

16.65 

4.00 

268.35 

164.0 

.965 

158.2 

.11400 

13.70 

.5715 

16.67 

5.50 

268.83 

153.3 

.961 

147 . 3 

.20268 

13.70 

.6350 

16.70 

2.85 

268.80 

138.4 

.957 

132.3 

.31669 

13.74 
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RUN  A 


DERIVED   DATA 


VERTICAL  DIAMETER-POINT  8-TEMP.PIPE  311.5  0  Abs. 


Diam. 

hP 

h 

V 

285. 5-k 

V 

Corr, 

Corr. 

Area 

Vao.Oa. 

Feet 

Fact0 

V 

Sq.Ft. 

.823  h 

.0000 

19.15 

.80 

265.35 

73.5 

1.000 

73.5 

.31669 

15.76 

.0635 

19.82 

2.85 

265.63 

139.0 

.994 

137.7 

.20268 

16.30 

.1270 

20.30 

3.95 

265.20 

164.0 

.991 

162.5 

.11400 

16.70 

.1905 

20.57 

4.60 

265.93 

176.0 

.936 

173.5 

.05067 

16.90 

.2540 

20.72 

5.20 

264.78 

188.0 

.983 

184.7 

.01267 

17.03 

.3175 

20.82 

5.40 

264.68 

191.0 

.979 

137.0 

.00000 

17.12 

.3310 

20.37 

5.50 

264.63 

193.0 

.975 

188.0 

.01267 

17.18 

.4445 

20.90 

5.40 

264.60 

191.5 

.970 

185.6 

.05067 

17.20 

.  5080 

20.92 

4.90 

264.58 

182.5 

.965 

176.0 

.11400 

17.20 

.5715 

20.92 

4.30 

264.53 

171.0 

.961 

164.3 

.20268 

17.20 

.6350 

20.92 

3.60 

264.53 

156.3 

.957 

149.5 

.31669 

17.20 

45  DEGREE  DIAMETER-POINT  8-TEMP.PIPE  311.5  C  Abs. 


.0000 

18.80 

.80 

266.70 

73.5 

1.000 

73.5 

.31669 

15.47 

.0635 

19.85 

2.60 

265.65 

133.0 

.994 

131.8 

.20268 

16.32 

.1270 

20.26 

3.70 

265.34 

159.0 

.991 

157.5 

.11400 

16.68 

.1905 

20.41 

4.30 

265.09 

171.0 

.986 

168.7 

.05067 

16.30 

.2540 

20.50 

4.65 

285.00 

173.0 

.983 

175.0 

.01267 

16.86 

.3175 

20.53 

4.75 

265.47 

179.0 

.979 

175.3 

.00000 

16.38 

.3810 

20.57 

4.70 

264.93 

178.5 

.975 

174.0 

.01267 

16.90 

.4445 

20.60 

4.45 

264.90 

174.0 

.970 

168.8 

.05067 

16.95 

.5080 

20.63 

4.10 

264.87 

167.0 

.965 

161.0 

.11400 

16.97 

.5715 

20.65 

3.55 

264.85 

155.0 

.961 

149.0 

.20268 

16.99 

.6350 

20.67 

2.80 

264.83 

138.0 

.957 

132.0 

.31669 

17.00 

45  DEGREE  DIAMETER-POINT  8-TEMP.PIPE  311.5  0  Abs. 


.0000 

19.50 

1.20 

266.00 

90.1 

1.000 

90.1 

.31669 

16.04 

.0635 

20.17 

3.10 

265.33 

145.0 

.994 

143.7 

.20268 

16.57 

,1270 

20.72 

4.40 

265.78 

173.0 

.991 

171.3 

.11400 

17.03 

.1905 

21.10 

5.27 

264.40 

189.3 

.936 

186.7 

.05067 

17.34 

.2540 

21.32 

5.80 

264.18 

199.0 

.983 

195.5 

.01267 

17.52 

.3175 

21.40 

6.10 

264.10 

204.0 

.979 

199.8 

.00000 

17.60 

.3810 

21.42 

6.08 

264.08 

203.3 

.975 

198.0 

.01267 

17.62 

.4445 

21.39 

5.70 

264.11 

197.0 

.970 

191.0 

.05067 

17.60 

.5080 

21.33 

5.07 

264.17 

186.0 

.965 

179.3 

.11400 

17.54 

.5715 

21.20 

4.35 

264.30 

172.0 

.961 

165.2 

.20268 

17.43 

.6350 

21.03 

3.55 

264.47 

155.3 

.957 

148.6 

.31669 

17.30 
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RUN  A 


DERIVED   DATA 


45  DEGREE  DIAMETER-POINT  7-TEMP.PIPS  313.25  C  Aba. 


Diarn. 

h 

P 

\ 

235.5-h_ 

V 

Corr. 

Corr. 

Area 

Vac.Oz. 

Feet 

Fac  t . 

V 

Sq.Pt. 

.823  h 

.0000 

15.30 

1.05 

270.20 

83,8 

1.000 

83.8 

.31659 

12.60 

.0635 

is;65 

2.50 

269.85 

130.0 

.994 

128.8 

.20268 

12.88 

.1270 

16.00 

3.35 

269.50 

150.0 

.991 

148.5 

.11400 

13.17 

.1905 

16.32 

3.90 

269.28 

162.0 

.986 

159.7 

.05067 

13.33 

.2540 

16.40 

4.20 

269.10 

168.0 

.983 

165.0 

.01267 

13.50 

.3175 

16.55 

4.37 

208.95 

171 .  5 

.979 

168.0 

.00000 

13.61 

.3810 

16.68 

4.40 

268.32 

172.0 

.975 

167.7 

.01267 

13.71 

.4445 

16.78 

4.40 

268.72 

172.0 

.970 

166.3 

.05067 

13.80 

.5080 

16.85 

4.20 

268.65 

168.0 

.965 

162.0 

.11400 

13.87 

.5715 

16.85 

3.75 

268.65 

159.0 

.961 

152.8 

.20268 

13.87 

.6350 

16.80 

3.22 

268.70 

147.0 

.957 

140.6 

.31669 

13.82 

45  DEGREE  DIAMETER-POINT  7-TEMP.PIPE  313.25  C  Abs. 


.0000 

14.95 

.80 

270.55 

73.2 

1.000 

73.2 

.31669 

12.30 

.0635 

15.50 

2.05 

270.00 

117.2 

.994 

117.0 

.20268 

12.75 

.1270 

15.98 

3.20 

269.52 

146.6 

.991 

145.0 

.11400 

13.14 

.1905 

16.35 

3.90 

269.15 

162.0 

.986 

159.7 

.05067 

13.45 

.2540 

16.58 

4.20 

268.92 

168.0 

.983 

165.0 

.01267 

13.63 

.3175 

16.67 

4.30 

268.83 

170.0 

.979 

166.5 

.00000 

13.70 

.3310 

16.66 

4.23 

268.84 

168.6 

.975 

164.2 

.01267 

13.70 

.4445 

16.65 

4.05 

268.85 

165.0 

.970 

160.0 

.05067 

13.70 

.  5080 

16.67 

3.78 

268.83 

159.5 

.965 

154.0 

.11400 

13.70 

.5715 

16.70 

3.38 

268.80 

151.0 

.961 

145.0 

.20268 

13.73 

.6350 

16.78 

2.90 

268.72 

140.0 

.957 

134.0 

.31669 

13.80 

HORIZONTAL  DIAMETER-POINT  8«TEMP.PIPE  311.5  0  Abs. 


.0000 

19.18 

.85 

266.32 

75.7 

1.000 

75.7 

.31659 

15.77 

.0635 

19.85 

2,60 

265.65 

133.0 

.994 

131.8 

.20268 

16.32 

.1270 

20.40 

3.75 

265.10 

159.5 

.991 

158.0 

.11400 

16.78 

.1905 

20.56 

4.40 

264.94 

173.0 

.986 

170.5 

.05067 

16.90 

.2540 

20.55 

4.70 

264.95 

178.5 

.983 

175.3 

.01267 

16.90 

.3175 

20.55 

4.82 

264.95 

181.0 

.979 

177.2 

.00000 

16.90 

.3810 

20.53 

4.80 

264.97 

180.5 

.975 

176.0 

.01267 

16.89 

.4445 

20.52 

4.50 

264.98 

178.5 

.970 

173.0 

.05067 

■16.89 

.5080 

20 .  50 

4.05 

265.00 

166.0 

.965 

160.0 

.11400 

16.87 

.5715 

20.48 

3.43 

265.02 

152.6 

.961 

146.6 

.20268 

16.86 

.6350 

20.45 

2.73 

265.05 

136.0 

.957 

130.0 

.31669 

16.83 

.1.101 
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RUN  B 


DERIVED   DATA 


45  DEGREE  DIAMETER-PUINT  3-TEMP.PIPE  312.5  C  Abs . 


Diara. 

h 

\ 

285. 5-h 

V 

Corr, 

,  Corr, 

Area 

Vac.OZo 

Feet 

P 

V 

P 

Fact, 

V 

Sq.Ft. 

.823  hp 

.0000 

5.80 

.90 

279.70 

76.0 

1.000 

76.0 

.31669 

4.77 

.0635 

6.25 

2.40 

279.25 

124.3 

.994 

123.6 

JQ0268 

5.14 

.1270 

6.57 

3.30 

278.93 

146.3 

.991 

145.0 

.11400 

5.40 

.1905 

6.75 

3.70 

278.75 

154.8 

.986 

152.-= 

!  .05067 

5.55 

.2540 

6.80 

3.83 

278.70 

157.5 

.983 

154.9 

.01267 

5.60 

.3175 

6.80 

3.87 

278.70 

158.5 

.979 

155.2 

.00000 

5.60 

.3810 

6.81 

3.85 

278.69 

158.0 

.975 

154.0 

,01267 

5.61  . 

.4445 

6.85 

3.80 

278.65 

157.0 

.970 

152.3 

.05067 

5.64 

.5080 

6.96 

3.63 

278.54 

1 53 . 5 

.965 

148.1 

.11400 

5.73 

.5715 

7.10 

3.30 

278.40 

146.3 

.961 

140.6 

.20268 

5.84 

.6350 

7.27 

2.77 

278.23 

134.3 

.957 

128.5 

.31669 

5.98 

VERTICAL  DIAMETER-POINT  3-TEMP.PIPE  312.5  C  Abs, 


.0000 
.0635 
.1270 
.1905 
.2540 
.3175 
.3810 
.4445 
.5080 
.5715 
.6350 


5.47 
6.30 
6.93 
7.30 
7.50 
7.63 
7.70 
7.75 
7.80 
7.80 
7.80 


.50 
2.65 
3.86 
4.40 
4.60 
4.60 
4.54 
4.40 
4.13 
3.80 
3.47 


280.03 
279.20 
278.57 
278.20 
278.00 
277.87 
277.80 
277.75 
277.70 
277.70 
277.70 


56.9 
131.0 
158.0 
169.0 
173.0 
173.0 
172.0 
169.0 
164.0 
157.0 
150.3 


1.000 
.994 
.991 
.986 
.983 
.979 
.975 

.970 
.965 
.961 
.957 


56.9 
130.2 
156.5 
166.6 
170.0 
169.3 
167.5 
164.0 
158.3 
151.0 
143.8 


.31669 
.20268 
.11400 
.05067 
.01267 
.00000 
.01267 
.05067 
.11400 
.-20268 
.31669 


4.50 
5.18 
5.70 
6.01 
6.17 
6.28 
6.34 
6.38 
6.42 
6.42 
6.42 


HORIZONTAL  DIAMETER-POINT  3-TEMP.PIPE  312.5  C  Abs. 


.0000 

6.60 

1.35 

278.90 

93.5 

1.000 

93.5 

.31669 

5.43 

.0635 

6.73 

2.83 

278.77 

135.5 

.994 

134.7 

.20268 

5.54 

.1270 

6.86 

3.70 

278.64 

158.0 

.991 

156.5 

.11400 

5.56 

.1905 

6.98 

4.00 

278.52 

161.0 

.986 

158.7 

.05067 

5.74 

.2540 

7.12 

4.16 

277.38 

164.6 

.983 

161.9 

.01267 

5.85 

.3175 

f   •  <->  o 

4.26 

277.25 

167.0 

.979 

163.5 

.00000 

5.97 

.3810 

7.37 

4.30 

277.13 

167.5 

.975 

163.3 

.01267 

6.06 

.4445 

7.50 

4.30 

277.00 

167.5 

.970 

162.5 

.05067 

6.17 

.5080 

7.30 

4.19 

277.87 

165.0 

.965 

159.3 

111400 

6.28 

.5715 

7.76 

3.92 

277.74 

159.6 

.961 

153.5 

.20268 

6.38 

.6350 

7.88 

3.40 

277.62 

149.0 

.957 

142 . 5 

.31669 

6.48 
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RUN  B 


DERIVED   DATA 


45  DEGREE  DIAMETER-POINT  4-TEMP.PIPE  312.5  C  Afes. 


Diam. 

Up 

\ 

285.5-hp 

V 

Corr. 

Corr. 

Area 

Vao.Oz 

Feet 

Paot. 

V 

Sq.Ft. 

.823  h. 

.0000 

8.55 

1.85 

276.95 

109.5 

1.000 

109.5 

.31669 

7.04 

.0635 

■  9.16 

2.90 

276.34 

137.3 

.994 

136.5 

.20268 

7.54 

.1270 

9.57 

3.78 

275.93 

157.0 

.991 

155.6 

.11400 

7.87 

.1905 

9.80 

4.50 

275.70 

171.0 

.986 

168.6 

.05068 

8.06 

.2540 

9.95 

4.94 

375.55 

179.0 

.983 

176.0 

.01267 

8.18 

.3175 

10.04 

5.14 

275.46 

183.0 

.979 

179.0 

.00000 

8.30 

.3810 

10.10 

5.14 

275.40 

183.0 

.975 

178.4 

.01267 

8.32 

.4445 

10.15 

5.00 

275.35 

180.5 

.970 

175.0 

.05067 

8.35 

.  5080 

10.19 

4.70 

275.31 

175.0 

.965 

169.0 

.11400 

3.38 

.5715 

10.21 

4.30 

275.29 

167.5 

.965 

161.0 

.20268 

8.40 

.6350 

10.25 

3.78 

275.25 

157.0 

.957 

150.2 

.31669 

8.43 

HORIZONTAL  DIAMETER-POINT  4-TEMP.PIPE  311.0  C  Abs . 


.0000 

8.37 

1.20 

277.13 

88.2 

1.000 

88.2 

.31669 

6.89 

.0635 

9.28 

2.70 

276.22 

132.5 

.994 

131.7 

.20268 

7.63 

.1270 

9.90 

3.96 

275.60 

161.0 

.991 

159.5 

.11400 

8.15 

.1905 

10.26 

4.83 

275.24 

177.0 

.986 

174.4 

.05067 

8.43 

.2540 

10.47 

5.30 

275.03 

186.0 

.983 

183.0 

.01267 

8.61 

.3175 

10.58 

5.47 

274.92 

189.0 

.979 

185.0 

.00000 

8.71 

.3810 

10.63 

5.46 

274.87 

189.0 

.975 

184.2 

.01267 

8.75 

.4445 

10.67 

5.30 

274.83 

186.0 

.970 

180.4 

.05067 

8.77 

.5080 

10.66 

4.88 

274.84 

178.5 

.965 

172.3 

.11400 

8.77 

.5715 

10.63 

4.32 

274.87 

168.0 

.961 

161.5 

.20268 

8.75 

.6350 

10.59 

3.64 

274.91 

154.0 

.957 

147.3 

.31669 

8.72 

VERTICAL  DIAMETER-POINT  4-TEMP.PIPE  311.0  C  Abs. 


.0000 

7.96 

.90 

277.54 

76.3 

1.000 

76.3 

.31669 

6.55 

.0635 

8.20 

1.70 

277.30 

105.0 

.994 

104.4 

.20268 

6.75 

.1270 

8,42 

2.45 

277.08 

126.0 

.991 

125.0 

.11400 

6.93 

.1905 

3.63 

3.11 

276.87 

142.0 

.986 

140.0 

.05067 

7.10 

.2540 

8.80 

3.62 

276.70 

153.0 

.983 

150.3 

.01267 

7.24 

.3175 

8.95 

4.08 

276.55 

163.0 

.979 

159.6 

.00000 

7.36 

.3810 

9.06 

4.23 

276.44 

166.0 

.975 

161.9 

.01267 

7.45 

.4445 

9.16 

4.07 

276.34 

165.6 

.970 

160.8 

.05067 

7.54 

.5080 

9.25 

3.70 

276.25 

155.0 

.965 

149 . 6 

.11400 

7.61 

.5715 

9.33 

3.21 

276.17 

144.3 

.961 

138.7 

.20263 

7.68 

.6350 

9.38 

2.66 

276.12 

131.5 

.957 

125.8 

.31669 

7.72 
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RUN  B 


DERIVED   DATA 


45  DEGREE  DIAMETER-POINT  5-TSMP.PIPE  510.0  G  Abs . 


Diara. 

\ 

h 

285. 5-h 

V 

Corr. 

Corr. 

Area 

Vao.Oz. 

Feot 

P 

V 

P 

Pact, 

V 

Sq.Ft. 

.S23  b_ 

•  0000 

10.95 

1.30 

274,55 

92.1 

1  .000 

92.1 

.31669 

9.01 

,06~.r 

11.30 

2.56 

274.20 

129.3 

.994 

128.5 

.20268 

9.30 

♦  1270 

1]  .66 

5.56 

275.84 

155.0 

.991 

151.6 

.114-00 

9.59 

.1905 

12.02 

4.26 

275.48 

167.0 

.986 

164.60.05067 

9.89 

.2540 

12.35 

4.63 

275.15 

174.5 

.985 

171.6 

.01267 

10.17 

.3175 

12.64 

4.87 

272.86 

199.0 

.979 

175.2 

.00000 

10.40 

.5810 

12.88 

5.00 

272.62 

181.0 

.975 

176.5 

.01267 

10.60 

.4445 

15.06 

5.03 

272.44 

182.0 

.970 

176.6 

.05067 

10.73 

.5080 

13.17 

4.86 

272.33 

179.0 

.965 

172.8 

.11400 

10.83 

.5715 

13.12 

4.42 

272.38 

170.5 

.961 

164.0 

.20268 

10.80 

.6550 

12.89 

5.79 

272.61 

158.0 

.957 

151.0 

.31669 

10.60 

45  DEGREE  DIAMETER-POINT  5-TEMP.PIPE  310.0  C  Abs. 


.0000 

10.82 

1.30 

274.68 

92.1 

1.000 

92.1 

.31669 

8.90 

.0635 

11.27 

2.33 

274.23 

123.0 

.994 

122.2 

.20268 

9.26 

.1270 

11.67 

3.22 

273.83 

145.5 

.991 

144.2 

.11400 

9.60 

.1905 

12.00 

4.00 

273.50 

162.0 

.986 

159.7 

.05067 

9.87 

.2540 

12.24 

4.58 

273.26 

175.4 

.983 

170.5 

.01267 

10.08 

.3175 

12.39 

4.92 

273.11 

180.0 

.979 

176.2 

.00000 

10.20 

.3810 

12.50 

5.02 

273.00 

181.5 

.975 

177.0 

.01267 

10.30 

.4445 

12.60 

4.95 

272.90 

180.0 

.970 

174.6 

.05067 

10.37 

.5080 

12.67 

4.60 

272.83 

174.0 

.965 

168,0 

.11400 

10.42 

.5715 

12.75 

4,13 

272.75 

165.0 

.961 

158.6 

.20268 

10.50 

.6350 

12.80 

3.60 

272.70 

154.0 

.957 

147.3 

.31669 

10.53 

VERTICAL  DIAMETER-POINT  5-TEMP. PIPE  310.0  C  Abs. 


.0000 

10.54 

1.30 

274.96 

92.1 

1.000 

92.1 

.51669 

8.68 

.0635 

10.82 

2.05 

274.68 

115.1 

.994 

114.5 

,20268 

8.91 

.1270 

11.13 

2.72 

274.37 

1S3.1 

.991 

132.0 

.11400 

9.16 

.1905 

11,42 

3.38 

274.08 

148.7 

.986 

146.6 

.05067 

9.40 

.2540 

11.70 

3.96 

273.80 

161.2 

.985 

158.5 

.01267 

9.63 

.3175 

11.97 

4.42 

275.53 

170.5 

,979 

166.7 

.00000 

9.85 

.3810 

12.24 

4.72 

273.26 

176.5 

.975 

172.0 

.01267 

10.08 

.4445 

12.44 

4.74 

273.06 

176.6 

.970 

171.2 

.05067 

10.24 

.5080 

12.56 

4.50 

272.94 

172.2 

.965 

166.2 

.11400 

10.33 

.5715 

12.62 

4.10 

272.88 

164.4 

.961 

158.0 

.20268 

10.39 

.6550 

12.60 

3.56 

272.90 

155.2 

.957 

146 . 5 

.31669 

10.37 
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If-Cf 


RUN  B 


DERIVED   DATA 


VERTICAL  DIAMETER-POINT  8-TEMP.PIPE  512.5  C  Abs. 


Diam. 

h 

P 

hv 

205. 5-h 

V 

Corr. 

Corr. 

Area 

Vao.Oz. 

Feet 

P 

1 

Fact. 

V 

Sq.Ft. 

.323  h 

.0000 

12.90 

2.2G 

272.60 

122.5 

1.000 

TOO  c; 

.31669 

10.62 

.0635 

13.17 

(J|OU 

272.33 

146.7 

.994 

145.8 

.20268 

10.83 

.1270 

13.33 

3.90 

272.17 

161.0 

.991 

159.5 

.11400 

10.97 

.1905 

13.43 

4.22 

272.07 

167.6 

.986 

185.1 

.05067 

11.07 

.2540 

13.47 

4.38 

272.03 

170.9 

.983 

168.0 

.01267 

11.09 

51175 

13.50 

4.40 

272.00 

171.2 

.979 

168.7 

.00000 

11.11 

.3310 

13.52 

4.40 

271.98 

171.3 

.975 

167.0 

,01267 

11.13 

.4445 

13.55 

4.37 

271.95 

170.9 

.970 

165.3 

.05087 

11.15 

.  5080 

13.56 

4.27 

271.94 

168.7 

.965 

162.8 

.11400 

11.16 

.5715 

13.58 

4.17 

271.92 

166.8 

.961 

160.3 

.2026S 

11.18 

.6350 

13.59 

4.02 

271.91 

163.9 

.957 

156.7 

.31669 

11.19 

HORIZONTAL  DIAMETER-POINT  6 -TEMP. PIPE  312.5  C  Abs. 


.0000 

11.96 

1.37 

273.54 

111.1 

1.000 

111.1 

.31669 

9.35 

.0635 

12.10 

2.41 

273.40 

126.4 

.994 

125.8 

.20263 

9.95 

.1270 

12.22 

2.76 

273.28 

.1 0  D  #  *-. 

.991 

134.0 

.11400 

10.06 

.1905 

12.36 

2.99 

273.14 

141.0 

.986 

139.0 

.05067 

10.17 

.2540 

12.50 

3.10 

273.00 

143.3 

.933 

141.0 

.01267 

10.30 

.3175 

12.13 

3.20 

273.37 

145.7 

.979 

142.7 

.00000 

9.98 

.3810 

12.77 

3.24 

272.73 

146.9 

.975 

143.0 

.01267 

10.50 

.4445 

12.91 

3.28 

272.59 

147.8 

.970 

143.2 

.05057 

10.62 

.5080 

13.05 

3.30 

272.45 

148.0 

.965 

142.9 

.11400 

10.74 

.5715 

13.19 

3.31 

272.31 

148.5 

.961 

142.8 

.20268 

10.85 

.6350 

13.33 

0  •  OC 

272.17 

148.7 

.957 

142.2 

.31669 

10.93 

45  DEGREE  DIAMETER-POINT  6-TEMP.PIPE  312.5  C  Abs. 


.0000 

12.25 

2.00 

273.25 

115.1 

1.000 

115.1 

.31669 

10.08 

.0635 

12.72 

2.86 

272.78 

138.0 

.994 

137.2 

.20268 

10.47 

.1270 

13.10 

3.50 

272.40 

152.5 

.991 

151.0 

.11400 

10.73 

.1905 

13.36 

3.86 

272.14 

160.2 

.986 

158.0 

.05067 

11.00 

.2540 

13.48 

4.00 

272.02 

163.2 

.933 

160.4 

.01267 

11.10 

.3175 

13.50 

4.03 

272.00 

164.0 

.979 

160.6 

.00000 

11.10 

.3310 

13.45 

4.03 

272.05 

164.0 

.975 

160.0 

.01267 

11.07 

.4445 

13.37 

4.03 

272.13 

163.9 

.970 

159.0 

.05067 

11.00 

.  5080 

13.26 

4.03 

272.24 

163.8 

.965 

158.0 

.11400 

10.90 

.5715 

13.15 

4.00 

272.35 

163.1 

.961 

157.0 

.20268 

10.82 

.6350 

13.00 

3.95 

272.50 

162.0 

.957 

155.0 

.31669 

10.70 
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ROT  B 


DERIVED      DATA 


45   DEGREE  DIAMETER-POINT   6-TEMP.PIPE    312.5   C   Abs. 


Diam. 

h 

hv 

285. 5-h 

V 

Corr„ 

Oorr. 

Area 

Vao.Oz. 

Feet 

P 

P 

Fact. 

V 

Sq.Ft. 

.323  li 
p 

.0000 

12.82 

2.02 

272.68 

115.2 

1.000 

115.2 

.31669 

10.54 

.0635 

12.93 

2.68 

272.57 

133.2 

.994 

132.3 

.20268 

10.64 

.1270 

13.02 

3.13 

272.48 

144.3 

.991 

143.0 

.11400 

10.72 

.1905 

13.06 

3.39 

272.44 

150.1 

.936 

148.0 

.05067 

10.74 

.2540 

13.09 

3.52 

272.41 

152.9 

.983 

150.3 

.01267 

10.77 

.3175 

13.11 

3.58 

272.39 

154.2 

.979 

151.0 

.00000 

10.80 

.3810 

13.13 

3.60 

272 . 37 

154.7 

.975 

150.8 

.01267 

10.81 

.4445 

13.15 

3.58 

272.35 

154.3 

.970 

149.7 

.05067 

10.82 

.5080 

13.16 

3.52 

272.34 

153.0 

.965 

147.7 

.11400 

10.83 

.5715 

13.17 

3.48 

272.33 

152.3 

.961 

146.4 

.20268 

10.83 

.6350 

13.19 

3.40 

272.31 

150.6 

.957 

144.0 

.31669 

10.86 

45   DEGREE   DIAMETER-POINT   7-TEUP.PIPE    315. C    0   Abs. 


.nnoo 

14.00 

1.00 

271.50 

81.3 

1.000 

81.3 

.31669 

11.52 

.0635 

14.20 

2.19 

271.30 

120.5 

.994 

119.8 

.20268 

11.70 

.1270 

14.37 

3.05 

271.13 

142.0 

.991 

140 . 7 

.11400 

11.82 

.1905 

14.50 

3.62 

271.00 

155.0 

.986 

152.8 

.05067 

11.93 

.2540 

14.61 

3.90 

270.89 

161.0 

.983 

158.2 

.01267 

12.03 

.3175 

14.72 

3.98 

270.78 

162.5 

.979 

159.0 

.00000 

12.12 

.3810 

14.84 

3.96 

270.66 

162.0 

.975 

158.0 

.01267 

12.21 

.4445 

14.94 

3.87 

270.56 

160.0 

.970 

155.3 

.05067 

12.30 

.5080 

15.05 

3.74 

270.45 

157.6 

.965 

152.0 

.11400 

12.39 

.5715 

15.13 

3.44 

270.37 

151.0 

.961 

145.2 

.20268 

12.45 

.6350 

15.22 

2.55 

270.28 

130.0 

.957 

124.3 

.31669 

12.53 

45  DEGREE  DIAMETER-POINT  7 -TEMP. PIPE   315.0   C  Abs. 


.0000 

14.50 

1.51 

271.00 

100.0 

1.000 

100.0 

.31669 

11.93 

.0635 

14.86 

2.84 

270.64 

137.0 

.994 

136.2 

.20258 

12.22 

.1270 

15.16 

3.84 

270.34 

159.5 

.991 

158.0 

.11400 

12.47 

.1905 

15.40 

4.50 

270.10 

173.0 

.986 

170.6 

.05067 

12.68 

.2540 

15.52 

4.78 

270.98 

178.0 

.983 

175.0 

.01267 

12.77 

.3175 

15.60 

4.85 

269.90 

179.5 

.979 

175.7 

.00000 

12.83 

.3810 

15.63 

4.82 

269.87 

179.0 

.975 

174.5 

.01267 

12.87 

.4445 

15.65 

4.61 

259.85 

175.3 

.970 

170.0 

.05067 

12.38 

.5080 

15.65 

4.27 

269.85 

168.7 

.965 

162.8 

.11400 

12.88 

.5715 

15.62 

3.80 

269.88 

159.0 

.961 

152.8 

.20258 

12.86 

.6350 

15.60 

3.23 

269.90 

146.6 

.957 

140.2 

.31669 

12.85 
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RUN  B 


DERIVED      DATA 


VERTICAL   DIAMETER-POINT   7-TEKP.PIPE    315.0   0   Abs. 


Diarn. 

h 
p 

\ 

285.5-ii 

V 

Corr. 

Corr. 

Area 

Vao.Oz. 

Feet 

Fact. 

V 

Sq.Ft. 

.823  h^ 

.0000 

14.16 

.80 

271.34 

73.4 

1.000 

73.4 

.31669 

11.16 

,0636 

14.62 

2.61 

270.88 

132.5 

.994 

131.3 

.20268 

12.03 

.1270 

14.95 

3.72 

270.55 

158.0 

.991 

156.6 

.11400 

12.30 

.1905 

15.11 

4.23 

270.39 

169.0 

.986 

166.6 

.05067 

12.43 

.2540 

15.15 

4.42 

270.35 

173.0 

.983 

170.0 

.01267 

12.47 

.3175 

15.16 

4.50 

270.34 

174.0 

.979 

170.4 

.00000 

12.48 

.3810 

15.15 

4.49 

270.35 

174.0 

.975 

169.6 

.01267 

12.47 

.4445 

15.13 

4.40 

270.37 

172.0 

.970 

167.0 

.05067 

12.46 

.5080 

15.10 

4.12 

270.40 

167.0 

.965 

161.2 

.11400 

12.43 

.5715 

15.05 

3.60 

270.45 

156.0 

.961 

150.0 

.20268 

12.39 

.6350 

14.99 

2.45 

270.51 

128.5 

.957 

123.0 

.31669 

12.53 

HORIZONTAL   DIAMETER-POINT   7-TEMP.PIPE    315.5   C   Abs. 


.0000 

14.43 

1.50 

271.07 

100.4 

1.000 

100.4 

.31669 

11.89 

.0635 

14.56 

2.46 

270.94 

129.0 

.994 

128.3 

.20268 

11.98 

.1270 

14.68 

3.28 

270.82 

148.5 

.991 

147.0 

.11400 

12.08 

.1905 

14.81 

3.99 

270.69 

164.0 

.986 

161.6 

.05067 

12.20 

.2540 

14.94 

4.50 

270.56 

174.0 

.983 

171.0 

,01267 

12.30 

.3175 

15.05 

4.75 

270.45 

178.5 

.979 

174.8 

.00000 

12.39 

.3810 

15.16 

4.71 

270.34 

178.0 

.975 

173.5 

.01267 

12.47 

.4445 

15.26 

4.52 

270.24 

174.5 

.970 

169.2 

.05067 

12.56 

.  5080 

15.32 

4.22 

270.18 

169.0 

.965 

163.1 

.11400 

12.61 

.5715 

15.33 

3.82 

270.17 

160.5 

.961 

154.2 

.20268 

12.62 

.6350 

15.32 

3.40 

270.18 

151.5 

.957 

145.0 

.31669 

12.61 

45   DEGREE  DIMETER-POINT   8-TEMP.PIPE    311.0    C   Abs. 


.0000 

18.25 

2.95 

267.25 

141.0 

1.000 

141.0 

.31669 

15.02 

.0635 

18.78 

4.18 

266.72 

167.6 

.994 

166.5 

.20268 

15.44 

.1270 

19.23 

5.25 

266.27 

188.0 

.991 

186.0, 

.11400 

15.82 

.1905 

19.61 

6.12 

265.89 

203.2 

.986 

200.0 

.05067 

16.13 

.2540 

19.90 

6.75 

265.60 

214.0 

.983 

210.3. 

01267 

16.38 

.3175 

20.05 

7.03 

265.45 

218.0 

.979 

213.3 

.00000 

16.50 

.3310 

20.07 

7.00 

265.43 

218.0 

.975 

212.5 

.01267 

16.52 

.4445 

20005 

6.66 

265.45 

212.0 

.970 

206.0 

.05067 

16.50 

.5080 

19.93 

6.00 

265.57 

201.5 

.965 

195.5 

.11400 

16.40 

.5715 

19.72 

5.15 

265.78 

186.5 

.961 

179.2 

.20268 

16.22 

.6350 

19.47 

4.12 

266.03 

167.0 

.957 

159.8 

.31669 

16.01 
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RUN   B 


>5V 


VERTICAL 


DERIVED      DATA 


VERTICAL   DIAMETER-POINT   8-TEMP.PIPE   311.0    C   Abs. 


Diam. 

hP 

\ 

285.5-h_ 

V 

Corr. 

Corr. 

Area 

Vac.Oz 

Feet 

Fact. 

V 

Sq.Ft. 

.885  h- 

.0000 

17.69 

2.10 

267.81 

119.0 

1.000 

119.0 

.31669 

14.48 

.0635 

18.37 

3.85 

268.13 

161.0 

.994 

160.0 

.20268 

15.11 

.1270 

18.98 

5.18 

266.52 

187.0 

.991 

185.4 

.11400 

15.61 

.1905 

19.47 

6.02 

266.03 

201.5 

.986 

198.5 

.05067 

16.01 

.2540 

19,85 

6.70 

265.65 

213.0 

.983 

209.4 

.01267 

16.33 

.3175 

20.10 

7.20 

265.40 

221.0 

.979 

216.2 

.00000 

16.54 

.3810 

20.70 

7.26 

265.30 

222.0 

.975 

216.2 

.01267 

16.63 

.4445 

20.20 

6.93 

265.30 

216.5 

.970 

210.0 

.05067 

16.63 

.5080 

20.08 

6.30 

265.42 

206.6 

.965 

199.6 

.11400 

16.53 

.5715 

19.90 

5.45 

265.60 

192.0 

.961 

184.3 

.20268 

16.38 

.6350 

19.70 

4.44 

265.80 

173.0 

.957 

]65.5 

-.31669 

16.21 

HORIZONTAL   DIAMETER-POINT   8-TEMP.PIPE    311.0    C   Abs. 


,0000 

17.10 

2.22 

268.40 

122.0 

1.000 

122.0 

.31669 

14,07 

.0635 

17.67 

3.20 

267.83 

146.6 

.994 

145.8 

.20268 

14.53 

.1270 

18.00 

4.04 

267.50 

"IR4.6 

.991 

163.0 

.11400 

14.30 

.1905 

18.17 

4.73 

267.33 

178.4 

.986 

176.0 

,05067 

14.94 

.2540 

18.30 

5.22 

267.20 

187.3 

.983 

184.0 

.01267 

15,06 

.3175 

18.40 

5.44 

267.10 

191.0 

.979 

187.0 

,00000 

15.14 

.3810 

18.45 

5.32 

267.05 

189.0 

.975 

184.2 

.01267 

15.19 

.4445 

18.50 

5.00 

267.00 

183.2 

.970 

177.8 

.0  5067 

15.23 

.  5080 

18.52 

4.50 

266.98 

174.0 

,965 

168.0 

.11400 

15.24 

.5715 

18.55 

3.85 

266.95 

161.0 

.961 

154.7 

.20268 

15.27 

.6350 

18.56 

3.15 

266.94 

145.7 

.957 

139.3 

.31669 

15.28 

45  DEGREE  DIMETER-POINT  8-TEMP.PIPE    311.0    C   Abs, 


.0000 

16.50 

0.30 

269.00 

73.0 

1.000 

73.0 

.31669 

13.53 

.0635 

17.40 

2.60 

268.10 

132.0 

.994 

131.2 

.20268 

14.31 

.1270 

17.90 

3.90 

267.60 

162.0 

.991 

160.5 

.11400 

14.72 

.1905 

18.10 

4.60 

267.40 

176.0 

.986 

174.6 

.05067 

14.90 

.2540 

18.22 

4.96 

267,28 

182.5 

.983 

179.4 

.01267 

15.00 

,3175 

18.30 

5.20 

267.20 

187.0 

.979 

183.0 

.00000 

15,07 

.3810 

18.37 

5.16 

267.13 

186.0 

.975 

181.3 

,01267 

15.10 

.4445 

18.45 

4.88 

267.05 

181.0 

.970 

175.6 

,05067 

15.19 

,5080 

18.50 

4.40 

267.00 

172.0 

.965 

166.0 

.11400 

15.22 

.5715 

18.55 

3.80 

266.95 

15800 

.961 

153.8 

.20268 

15.26 

.6550 

18.60 

3.12 

266.90 

145.0 

,957 

138.8 

,31669 

15.30 
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53 


RUN  e 


DERIVED   DATA 


45  DEGREE  DIAMETER~FOINT  5-TEMP.PIPE  309.0  C  Abe. 


Diam. 

hP 

hv 

285. 5-h 

V 

Corr. 

Corr. 

Area 

Vac.Oz. 

Feet 

P 

Fact. 

V 

Sq.Ft. ' 

.823  b- 

,0000 

7.76 

1.17 

277.74 

106.8 

1.000 

106.8 

.31669 

6.38* 

.0635 

8.50 

2.64 

277.00 

130.3 

.994 

129.5 

.20268 

7.00 

.1270 

9.21 

3.94 

276.29 

159.4 

.991 

158.0 

.11400 

7.58 

.1905 

9.82 

4.99 

275.68 

179.6 

.986 

177.0 

.05067 

8.08 

.2540 

10.32 

5.77 

275.18 

193.5 

.983 

190.0 

.01267 

8.50 

.3175 

10.70 

6.20 

274.80 

200.5 

.979 

196.0 

.00000 

8.82 

.3810 

10.78 

6.27 

274.72 

202.0 

.975 

197.0 

.01267 

8.88 

.4445 

10.70 

6.03 

274.80 

198.0 

.970 

192.0 

.05067 

8.81 

,5080 

10.50 

5.58 

275.00 

190,3 

.965 

183.5 

.11400 

8.65 

.5715 

10.22 

4.98 

275.28 

179.5 

.961 

172.5 

.20268 

8.42 

.6350 

9.84 

4.29 

275.66 

166.8 

.957 

1 59 . 5 

531669 

8.10 

45  DEGREE  DIAMETER-POINT  5*TEMP.PIPE  309.0  C  Abs . 


.0000 

7.90 

2.00 

277.60 

113.5 

1.000 

113.5 

.31669 

6.50 

.0635 

8.42 

3.08 

277.08 

140.9 

.994 

140.0 

.20268 

6.83 

.1270 

8.90 

3.94 

276.60 

159.1 

.991 

157.7 

.11400 

7.33 

.1905 

9.30 

4.61 

276.20 

172.6 

.986 

170.0 

.05067 

7.65 

.2540 

9.62 

5.03 

275.88 

180.4 

.983 

177.3 

.01267 

7.92 

.3175 

9.84 

5.21 

275.66 

184.0 

.979 

180.0 

.00000 

8.10 

.3810 

9.96 

5.20 

275.54 

183. « 

.975 

178.8 

.01267 

8.20 

.4445 

10.00 

5 .  05 

275.50 

181.0 

.970 

175.5 

.05067 

8.23 

.5080 

9.97 

4.80 

275.53 

176.3 

.965 

170.0 

.11400 

8.20 

.5715 

9.85 

4.4S 

275.65 

169.6 

.961 

163.0 

.20268 

8.11 

.6350 

9.66 

4.00 

275.84 

161.0 

.957 

154.0 

.31669 

7.95 

VERT.  DIAMETER  -  POINT  5  -  TEMP. PIPE  509.0  C  Abs, 


.0000 

8.16 

2.00 

277.34 

113.5 

1.000 

113.5 

.31669 

6.72 

.0635 

8.70 

3.11 

276.80 

141.3 

.994 

140.3 

.20268 

7.16 

.1270 

9.14 

4.08 

276.36 

162.0 

.991 

160.4 

.11400 

7.52 

.1905 

9.50 

4.70 

276.00 

174.0 

.986 

171.5 

.05057 

7.82 

.2540 

9.77 

5.08 

275.73 

181.2 

.983 

178.0 

.01267 

8.04 

.3175 

9.97 

5.25 

275.53 

184.2 

.979 

180.2 

.00000 

8.20 

.3810 

10.09 

5.28 

275.41 

185.0 

.975 

180.3 

.01267 

8.30 

.  4445 

10.09 

5.18 

275,41 

183.0 

.970 

177.5 

.05067 

8.30 

.  5080 

10.00 

4.94 

275.50 

179.0 

.965 

172.9 

.11400 

8.23 

.5715 

9.84 

4.56 

275.66 

172.0 

.961 

165.2 

.20268 

8.20 

.6350 

9.41 

3.83 

276.09 

157.3 

.957 

150.4 

.31669 

7.75 
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RUN    C 


DERIVED      DATA 


45  DEGREE   DIAMETER-POINT   6-TEluP.PIPE    309.5   C   Abs. 


Dia,m. 

h 
P 

\ 

285. 5-h 

V 

Corr. 

Corr. 

Area 

Vac.Dz. 

Feet 

V 

Fact. 

V 

Sq.Ft. 

.823  h 
P 

.0000 

9.62 

1.40 

275.88 

95.5 

1.000 

95.3 

.31669 

7.92 

.0655 

9.84 

2.68 

275.6- 

132.0 

.994 

131.1 

.20268 

8.10 

.1270 

10.00 

3.22 

275.50 

144.2 

.991 

143.0 

.11400 

8.23 

.1905 

10.09 

^.50 

274.41 

151.0 

.986 

148.9 

.05067 

8.30 

S2540 

10.16 

3.65 

275.34 

154.0 

.983 

151.3 

.01267 

8.36 

.3175 

10.21 

3.73 

275.29 

155.5 

.979 

152.1 

.00000 

8.41 

.3810 

10.^7 

3.80 

275.23 

157.0 

.975 

153.0 

.01267 

8.45 

.4^45 

10.29 

3.83 

275.21 

157.6 

.970 

152.8 

.05067 

8.47 

.  5080 

10.30 

3.80 

275.20 

157.0 

,965 

151.4 

.11400 

8.48 

.5715 

10.30 

3.70 

275.20 

155.0 

.961 

149.0, 

,20268 

8.88 

.6350 

10.30 

3.48 

275.20 

150.3 

.957 

144.0 

.31669 

8.48 

45  DEGREE   DIAMETER-POINT   6-TELIP.PIPE   309.5   C   Abs. 


.0000 
.0635 
.1270 
.1905 
.2540 
.3175 
.3810 
.4^45 
.  5080 
.5715 
.6350 


10.14 
10.53 
D0.80 
11.00 
11.08 
11.10 
11.09 
11.04 
11.00 
10.90 
10.80 


2.33 
3.52 
4.11 
4.40 
4.53 
4.60 
4.61 
4.65 
4.70 
4.70 
4.70 


275.36 
274.97 
274.70 
274.00 
274.42 
274.40 
274.41 
274.46 
274.50 
274.60 
274.70 


123.0 
151.2 
162.6 
169.0 
171.6 
173.0 
173.0 
173.8 
175.0 
175.0 
175.0 


1 .  000 
.994 
.991 
.986 
.983 
.979 
,975 
.970 
.965 
.961 
.957 


123.0 
150.2 
161.0 
166.7 
168.6 
169.3 
168.5 
168.5 
168.9 
168.2 
167.5 


.31669 
.20268 
.11400 
.05067 
.01267 
.00000 
.01267 
.05067 
.11400 
.20268 
.31669 


8.35 
8.68 
8.89 
9.06 
9.12 
9.14 
9.13 
9.10 
9.06 
8.98 
8.90 


HORIZONTAL  DIAVETER-FCINT  6-TEMP.PIPE  309.5  G  Abs. 


.0000 
.0635 
.1270 
.1905 
,2540 
.3175 
.3810 
.4445 
.  5080 
.5715 
.6350 


9.86 
10.31 
10.54 
10.62 
10.67 
10.70 
10.70 
10.70 
10.70 
10.70 
10.70 


2.16 
3.16 
3.66 
3.91 
4.10 
4.17 
4.20 
4.15 
4.13 
4.10 
4.06 


275.64 
275.19 
274.96 
274.88 
274.83 
274.80 
274.80 
274.80 
274.80 
274.80 
274.80 


118.3 

145 . 0 

154.1 

159.2 

163.0 

164.6 

165.0 

165.0 

163.80 

163.0 

162.5 


1.000 
.994 
.991 
.986 
.983 
.979 
.975 
.970 

.965 
.961 
.957 


118.3 
142  . 1 
152.7 
157.0 
160.1 
161.0 
160.8 
160.0 

158.0 
156.7 
155.4 


.31669 
.20268 
.11400 
.05067 
.01267 
.00000 
.01267 
.05067 

.11400 
.20268 
.51669 


8.12 
8.50 
8.69 
8.75 
8.78 
8.81 
8.81 
8.81 
8.81 
8.81 
8.81 
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RUN  C 


DERIVED   DATA 


VERTICAL  DIAMETER-POINT  6-TEMP.PIPE  309.5  C  Abs. 


Diam. 

h 

P 

\ 

285.5-li 

V 

Corr. 

Corr. 

Area 

Vac.Oz 

Feet 

Fact. 

V 

Sq.Ft. 

.823  h^ 

.0000 

10.16 

2.00 

275.34 

113.9 

1.000 

113.9 

.31669 

8.36 

.0635 

10.53 

3.47 

274.97 

150.0 

.994 

149.0 

.20268 

8.68 

•  1280 

10.78 

4.00 

274.72 

162.8 

.991 

161.1 

.11400 

8.87 

.1905 

10.91 

4.36 

274.59 

168.1 

.986 

165.8 

.05067 

8.99 

.2540 

10.98 

4.50 

274.52 

171.0 

.983 

168.0 

.01267 

9.04 

.3175 

11.00 

4.55 

274.50 

172.0 

.979 

168.3 

.00000 

9.06 

.3810 

10.99 

4.52 

274.51 

171.3 

.975 

167.0 

.01267 

9.05 

.4445 

10.96 

4.45 

274.45 

170.0 

.970 

164.9 

.05067 

9.02 

.5080 

10.95 

4.37 

274.57 

168.8 

.965 

162.8 

.11400 

9.01 

.5715 

10.90 

4.27 

274.60 

166.6 

.961 

160.0 

.20268 

8.98 

.6550 

10.87 

4.15 

274.63 

164.1 

.957 

157.0 

.31669 

8,95 

45  DEGREE  DIAMETER-POINT  7-TEMP.PIPE  308.0  C  Abs. 


.0000 

11.51 

1.35 

273,99 

93.7 

1.000 

93.7 

.31669 

9.49 

.0635 

12.01 

2.70 

273.49 

132.8 

.994 

132.0 

.20268 

9.90 

.1270 

12,82 

3.76 

273.18 

156.7 

.991 

155.1 

.11400 

10.14 

.1905 

12.54 

4.40 

272.96 

169.5 

.986 

167.0 

.05067 

10.33 

.2540 

12.70 

4.67 

272.80 

174.9 

.983 

171.9 

.01267 

10.44 

.3175 

12.77 

4.73 

272.73 

176.0 

.979 

172.2 

.00000 

10.50 

.3810 

12.78 

4.72 

272.72 

175.8 

.975 

171.2 

.01267 

10.52 

.4445 

12.75 

4.63 

272.75 

174.0 

.970 

168.8 

.05067 

10.50 

.  5080 

12,72 

4.34 

272,78 

168.5 

.965 

162.5 

.11400 

10.46 

.5715 

12.70 

3.83 

272.80 

158,1 

.961 

152.0 

.20268 

10.44 

.6350 

12.68 

2.75 

272.82 

134,0 

.957 

128.2 

.31669 

10.43 

HORIZONTAL  DIAMETER-POINT  7'- TEMP. PIPE  308.0  C  Abs. 


.0000 

10.80 

.50 

274.70 

57.0 

1.000 

57.0 

.31669 

8.90 

.0635 

11.51 

2.14 

273.49 

118.0 

.994 

117.2 

.20268 

9.48 

.1270 

11.92 

3.45 

273.58 

150.0 

.991 

148.6 

.11400 

9.82 

.1905 

12.20 

4.20 

273.30 

165.6 

.986 

163.2 

.05067 

10.03 

.2540 

12.30 

4.46 

273.20 

170.7 

.983 

167.8 

.01267 

10.12 

.3175 

12.38 

4.53 

273.12 

172.0 

.979 

168.3 

.00000 

10,19 

.3810 

12.36 

4.50 

273.14 

171.3 

.975 

167.0 

.01267 

10.17 

.4445 

12.30 

4.40 

273.20 

169.5 

.970 

164.3 

.05067 

10.12 

.5080 

12.24 

4.13 

273.26 

164.0 

.965 

158.1 

.11400 

10.08 

.5715 

12.19 

3.58 

273.31 

153.0 

.961 

147.0 

.20268 

10.02 

.6350 

12.07 

2.20 

273.43 

119.8 

.957 

114.7 

.31669 

9.94 
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run  c 


DERIVED   DATA 


VERTICAL  DIAKETER-POINT  7-TEMP.PIPE  308.0  G  ABs. 


Diam, 

hP 

*f 

285. 5-h 

V 

Corr. 

Oorr. 

Area 

Vao.Oz. 

Feet 

P 

Fact. 

V 

Sq.Ft. 

.823  h 

.0000 

10.60 

.86 

274.90 

74.7 

1.000 

74.7 

.31669 

8.73 

.0635 

11.27 

2.35 

274.23 

123.4 

.994 

122.7 

.20268 

9.28 

.1270 

11.64 

3.50 

273.86 

151.1 

.991 

149.7 

.11400 

9.60 

.1905 

11.90 

4.11 

273.60 

163.7 

.986 

161.2 

.05067 

9.80 

.2540 

12.04 

4.38 

273.46 

169.0 

.983 

166.0 

.01267 

9.92 

.3175 

12.12 

4.43 

273.38 

170.0 

.979 

166.4 

.00000 

9,98 

.3810 

12.18 

4.40 

273.32 

169. ft 

.975 

165.0 

.01267 

10.02 

.4445 

12.20 

4.28 

273.30 

167.0 

.970 

162.0 

.05067 

10.03 

.  5080 

12.20 

4.06 

273.30 

163.0 

.965 

157.3 

.11400 

10.03 

.5715 

12.20 

3.65 

273.30 

154.4 

.961 

148.5 

.20268 

10.03 

.6350 

12.20 

2.73 

273.30 

133.5 

.957 

127.8 

.31669 

10.03 

45  DEGREE  DIAMETER-POINT  7-TEMP.PIPE  308.0  0  Abs. 


.0000 
.6655 
.1270 
.1905 
.2540 
.5175 
.3810 
.4445 
.5080 
.5715 
.6350 


10.39 
10.91 
11.39 
11.71 
11.92 
12.07 
12.10 
12.13 
12.15 
12.18 
12.20 


,50 
1.85 
2.97 
3.65 
4.00 
4.14 
4.18 
4.10 
3.97 
3.78 
3.50 


275.11 
274.59 
274.11 
273.79 
273.58 
273.43 
273.40 
273.37 
273.35 
273.32 
273.30 


57.0 
109.6 
139.0 
154.2 
161.6 
164.2 
165.0 
163.6 
161.0 
157.0 
151.0 


1.000 
.994 
.991 
.986 
.983 
.979 
.975 
.970 
.965 
.961 
.957 


57.0 
108.9 
157.8 
152.0 
159.0 
160.7 
160.8 
158.6 
155.2 
150.8 
144.4 


.31669 

.20268 

.11400 

.05067 

.01267 

.00000 

.01267 

.05067 

,11400 

.2026^ 

,31669 


8,55 

8.89 

9,37 

9.65 

9.82 

9,94 

9.96 

10.00 

10.01 

10.02 

10.03 


HORIZONTAL  DIAMETER-POINT  8-TEKP.PIPE  311.5  C  Abs . 


.0000 
.0635 
.1270 
.1905 
,2540 
.3175 
.3810 
.4445 
.5080 
.5715 
.6350 


14.60 
15.24 
15.62 
15.81 
15.91 
15.96 
15.97 
16.00 
16.00 
15.92 
15.80 


.75 
2.84 
4.17 
4.90 
5.34 
5.60 
5.60 
5.38 
4.83 
4.10 
3.15 


270 
270 
269 
269 
269 
269 
269 
269 
269 
269 
269 


.90 
.26 
.88 
.69 
.59 
.54 
,  5o 
.50 
.50 
.58 
.70 


70.3 
136.7 
166.0 
180.0 
188.0 
192.5 
192.5 
189.0 
179.0 
164.7 
144.3 


1.000 
.994 
.991 
.986 
.983 
.979 
.975 
.970 
,965 
.961 
,957 


70, 
135. 
164. 
177, 
184. 
188. 
187. 
183. 
172. 
158. 
138. 


.31669  12.01 


,<5u<r.oo 
.11400 
.05067 
.01267 
3  .00000 
5.01267 
3  .05067 
7  .11400 
2  .20268 
2  .31669 


12.54 
12.86 
13.01 
13.10 
13.13 
13.14 
13.17 
13.17 
13510 
13.00 
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RUN  C 


DERIVED   DATA 


*1. 


VERTICAL   DIAMETER-FOINT   8-TE11P.PIPE    311.5   C   Abs. 


DIA1-.. 
Feet. 

.0000 
.0635 

•  1870 
.1905 
.2540 
.3175 
.3810 
.4445 

•  50R0 
.5715 
.6350 


h        285. 5-h 
v  p 


15.45 
16.20 
16.78 
17.21 
17.60 
17.92 
18.14 
18.20 
18.03 
17.55 
16.80 


1.40 
3.80 
5.48 
6.44 
6.97 
7.33 
7.54 
7.50 
7.00 
5.95 
4.50 


270.05 
269.30 
268.72 
268.29 
267.90 
267.58 
266.36 
266.30 
267.47 
267.95 
268.70 


V 


96.2 
158.6 
190.3 
206.6 
215.6 
221.0 
224.4 
224.0 
216.0 
198.8 
173.0 


Corr,  Oorr.   Area   Vac.Oz. 
Fact.    V   Sq.Ft.   #823  h^ 


1.000 
.994 
.991 
.986 
.983 
.979 
.975 
.970 
.965 
.961 
.957 


96.2 
157.6 
188.5 
204.0 
212.0 
216.2 
219.0 
217.2 
208.2 
191.0 
165.5 


.31669 
.20267 
.11400 
.05067 
.01267 
.00000 
.01267 
.05067 
•11400 
.20268 
.31669 


12.71 
13.33 
13.80 
14.18 
14.49 
14.76 
14.93 
14.98 
14.83 
14.44 
13.82 


45  DEGREE  DIAMETER-POINT  8-TEKP.PIPE  311.5  C  Abes. 


.0000 

15115 

3.85 

270.35 

110.6 

1.000 

110.6 

.31669 

12.47 

.0635 

16.21 

3.75 

269.29 

157.9 

.994 

156.9 

.20268 

13.35 

.1270 

16.81 

5.25 

268.69 

187.0 

.991 

185.1 

.11400 

13.83 

.1905 

17.21 

6.27 

268.29 

204.5 

.986 

2(D1.6 

.05067 

14.18 

.2540 

17.50 

6.87 

268.00 

214.0 

.983 

210.1 

.01267 

14.40 

.3175 

17.70 

7.25 

267.80 

220.0 

.979 

td  _L  O  4  *o 

.00000 

14.58 

.3810 

17.70 

7.32 

267.80 

219.5 

.975 

214.0 

.01267 

14.58 

.4445 

17.62 

6.90 

267.88 

214.7 

.970 

208.2 

.05067 

14.50 

.  5080 

17.48 

6.25 

268.02 

204.0 

.965 

196.8 

.11400 

14.39 

.5715 

17.28 

§.40 

268.22 

189.6 

.961 

182.2 

.20268 

14.22 

.6350 

17.00 

4.32 

268.50 

169.5 

.957 

162.1 

.31669 

13.99 

45  DEGREE  DIAMETER-FOINT  8-TEMP.PIPE  311.5  0  Abs 


.0000 

14.10 

.86 

271.40 

75.2 

1.000 

75.2 

.31669 

11.60 

.0635 

15.08 

2.85 

270.42 

137.2 

.994 

136.3 

.20268 

12.40 

.1270 

15.63 

4.23 

269.87 

167.5 

.991 

166.0 

.11400 

12.87 

.1905 

15.88 

5.08 

269.62 

185.6 

.986 

181.0 

.05067 

13.07 

.2540 

15.95 

5.38 

269.55 

189.0 

.983 

185.8 

.01267 

13.12 

.3175 

15.90 

5.40 

269.60 

189.2 

.979 

185.0 

.00000 

13.10 

.3810 

15.82 

5.33 

269.68 

188.0 

.975 

183.2 

.01267 

13.02 

.444-5 

15.91 

5.22 

269.59 

186.0 

.970 

180.2 

.05067 

13.10 

•  5080 

16.06 

4.87 

269.44 

179.8 

.965 

173.3 

.11400 

13.20 

.5715 

16.12 

4.23 

269.38 

167.6 

.961 

161.0 

.20268 

13.17 

.6350 

16.14 

3.32 

269.36 

148.4 

.957 

142.0 

.31669 

13.29 
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RUN  D 
DERIVED   DATA 
VERTICAL  DIAMETER-POINT  1 -TEMP. PIPE  302.5  C  Abs. 


Diam. 

h 

h 

285.5-hp 

V 

Corr, 

Corr. 

Area 

Vao.Oz. 

Feet. 

P 

V 

Fact. 

V 

Sq.Ft. 

.823  hp 

.0000 

7.52 

1.65 

277.48 

102.0 

1.000 

102.0 

.31669 

6.19 

.0635 

8.30 

3.35 

277.20 

145.5 

.994 

144.5 

.20268 

6.84 

.1270 

8.75 

4.27 

276.75 

164.2 

.991 

162.8 

.11400 

7.20 

.1905 

8.90 

4.65 

276.60 

171.5 

.986 

169.0 

.05067 

7.33 

.2540 

8.95 

5.00 

276.55 

177.8 

.983 

174.8 

.01268 

7.37 

.3175 

8.95 

5.35 

276.55 

184.0 

.979 

180.2 

.00000 

7.37 

.3810 

9.50 

5.70 

276.50 

190.0 

.975 

185.3 

.01267 

7.41 

.4445 

9.15 

6.05 

276.35 

195.6 

.970 

18#.8 

.05067 

7  .  54 

.5030 

9.37 

6.30 

276.13 

200.0 

$965 

193.0 

•11400 

7.72 

.5715 

9.65 

6.00 

275.85 

195.0 

.961 

187.5 

.20268 

7.95 

.6350 

9.95 

5.15 

275.65 

181.0 

.957 

173.0 

.31669 

8.20 

HORIZONTAL  DIAMETER-POINT  1 -TEMP. PIPE  302.5  C  Abs. 


.0000 

7.50 

1.60 

278.00 

100.4 

1.000 

100.4 

.31669 

6.16 

.0635 

7.30 

2.95 

277.70 

136.5 

.994 

135.8 

.20268 

6.42 

.1270 

8.07 

3.75 

277.45 

153.8 

.991 

152.4 

.11400 

6.64 

.1905 

8.23 

4.17 

277.27 

162.5 

.986 

160.1 

.05067 

6.78 

.2540 

8.10 

4.35 

277.40 

166.0 

.983 

163.2 

.01267 

6,66 

.3175 

8.10 

4.42 

277.40 

16/. 2 

.979 

165.9 

.00000 

6,66 

.3810 

8.37 

4.42 

277.13 

167.2 

.975 

163.0 

.01267 

6.89 

.4445 

8.72 

4.50 

276.78 

169.0 

.970 

164.0 

.05067 

7.18 

.5080 

9.00 

4.60 

276 . 50 

170.8 

.965 

164.9 

.11400 

7.40 

.5715 

9.02 

4.83 

276.48 

175.0 

.961 

168.2 

.20268 

7.42 

.6350 

8.80 

5.10 

276.70 

179.7 

.957 

172.0 

.31669 

7.25 

45  DEGREE  DIAMETER-POINT  1-TEEP.PIPE  302.5  C  Abs. 


.0000 

7.25 

1.25 

278.25 

88.7 

1.000 

88.7 

.31669 

5.96 

.0635 

8.05 

2.80 

277.45 

132.6 

.994 

131.8 

.20268 

6.63 

.1270 

8.40 

3.75 

277.10 

154.3 

.991 

153.0 

.11400 

6.91 

.1905 

8.45 

4.18 

277.05 

162.7 

.986 

160.2 

.05067 

6.95 

.  2540 

8.40 

4.55 

277.10 

169.7 

.983 

166.8 

.01267 

6.91 

.3175 

8.58 

4.92 

277.12 

176.5 

.979 

173.0 

.00000 

6.90 

.3810 

8.40 

5.30 

277.10 

183.0 

.975 

178.5 

.01267 

6.91 

.4445 

8.50 

5.68 

277.00 

189.8 

.970 

184.0 

.05067 

6.99 

,5080 

8.70 

5.75 

276.80 

191.1 

.965 

184.3 

.11400 

7.16 

.5715 

8.95 

5.25 

276.55 

182.3 

.961 

175.2 

.20268 

7.36 

.6350 

8.95 

4.00 

276.55 

159.3 

.957 

152.3 

.31669 

7.36 
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RUN  D 


DERIVED   DATA 


HORIZONTAL  DIAMETER-POINT  2-TEMP.PIPE  303.0  C  Abs . 


Diara, 

h 

P 

N 

285. 5~h 

V 

Corr. 

Corr. 

Area 

Vac.Oz. 

Feet. 

Fact. 

V 

Sq.Ft. 

.823  h 

.0000 

8.70 

]  .15 

276.80 

85.3 

1.000 

85.3 

.31669 

7.16 

.0635 

3.20 

276.15 

142.8 

.994 

141.9 

.20268 

7.70 

.1270 

9.75 

4.50 

275.75 

169.0 

.991 

167.4 

.11400 

8.02 

.1905 

10.00 

5.10 

275.50 

180.0 

.986 

177.5 

.05067 

8.23 

.2540 

10.10 

5.20 

275.40 

182.0 

.983 

179.0 

.01267 

8.32 

.3175 

10.20 

5.20 

275.30 

182.0 

.979 

178.2 

.00000 

8.39 

.3810 

10.20 

4.95 

275.30 

177.7 

.975 

173.0 

.01267 

8.39 

.4445 

10.20 

4.80 

275.30 

175.0 

.9700169.8 

.05067 

8.39 

.5080 

10.20 

4.50 

275.30 

169.2 

.965 

163.1 

.11400 

8.39 

.5715 

10.20 

4.10 

275.30 

161.7 

.961 

155.2 

.20268 

8.39 

.6350 

10.20 

3.30 

275.30 

145.0 

.957 

138.8 

.31669 

8.39 

VERTICAL   DIAMETER-POINT   2-TEwiP.PIPE   303.0    C   Abs. 


.0000 

8.20 

1.15 

277.30 

85.2 

19000 

85.2 

.31669 

6.75 

.0635 

9.15 

2.95 

276.35 

136.9 

.994 

136.0 

.20258 

7.53 

.1270 

9.60 

4.00 

275.90 

159.4 

.991 

158.0 

.11400 

7.91 

.1905 

9.80 

4.55 

275.70 

170.0 

.986 

167.6 

.05067 

8.07 

.254® 

9.95 

4.80 

275.55 

174.7 

.983 

171.8 

.01267 

8.19 

.3175 

10.00 

5.00 

275.50 

178.3 

.979 

174.7 

.00000 

8.23 

.3810 

10.00 

5.08 

275.50 

180.0 

.975 

175.3 

.01267 

8.23 

.4445 

10.20 

5.10 

275.30 

180.0 

.970 

174.6 

.05067 

8.39 

.5030 

10.35 

4.90 

275.15 

176.8 

.965 

170.4 

.11400 

8.52 

.5715 

10.35 

4.30 

275.15 

165.5 

.951 

159.9 

.20258 

8.52 

.6350 

10.20 

3.30 

275.30 

145.0 

.957 

138.8 

.31669 

8.39 

45   DEGREE   DIAMETER-POINT   2-TEMP.PIPE    303.0    C   Abs. 


.0000 

8.65 

1.15 

276.85 

85.3 

1.000 

85.3 

.31669 

7.12 

.0635 

9.27 

3.00 

276.23 

138.0 

.994 

137.1 

,20268 

7.63 

.  1270 

9.60 

4.25 

275.90 

164.2 

.991 

162.7 

.11400 

7.91 

.1905 

9.80 

4.85 

275.70 

175.5 

.986 

173.0 

.05067 

8.07 

.2540 

9.00 

5.10 

275.60 

180.0 

.983 

177.0 

.01267 

8.15 

.3175 

9.90 

5.00 

275.60 

178.4 

.979 

174.7 

.00000 

8.15 

.3810 

9.90 

4.85 

275.60 

175.7 

.975 

171.1 

.01267 

8.15 

.4445 

9.85 

4.60 

275.65 

171.1 

.970 

166.0 

.05067 

8.11 

.5080 

9.90 

4.20 

275.60 

163.5 

.965 

157.7 

.11400 

8.15 

.5715 

10.00 

3.85 

275.50 

156.6 

.961 

150.4 

.20268 

8.23 

.6350 

10.20 

3.40 

275.30 

147.2 

.957 

140.8 

.31669 

8.39 
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RUN  D 


DERIVED   DATA 


HORIZONTAL  DIAMETER-POINT  3 -TEMP. PIPS  302.5  C  Abs. 


Diara. 

h 

h 

285. 5-h 

V 

Corr, 

Corr. 

Area 

Vao.Oz. 

Feet. 

P 

V 

Fact. 

V 

Sq.Ft. 

.823  h 
p 

,0000 

9.80 

.90 

275.70 

74.3 

1.000 

74.3 

.31669 

8.06 

.0635 

10.90 

2.90 

274.60 

136.1 

.994 

135.3 

.20268 

8.98 

.1270 

11.50 

4.25 

274.00 

164.8 

.991 

163.2 

.11400 

9.46 

.1905 

11.8 

4.95 

273.70 

178.2 

.986 

175.6 

.05067 

9.71 

.2540 

12.00 

5.30 

273.50 

184.3 

.983 

181.2 

.01267 

9.88 

.3175 

12.20 

5.60 

273.30 

189.5 

.979 

1S5.7 

.00000 

10.05 

.3810 

12.35 

5.80 

273.15 

192.7 

.975 

187.9 

.01267 

10.17 

.4445 

12.30 

5.70 

273.20 

191.3 

.970 

185.5 

.05067 

10.13 

.5030 

12.30 

5.30 

273.20 

184.4 

.965 

178.0 

.11400 

10.13 

.5715 

12.35 

4.70 

273.15 

173.6 

.961 

166.7 

.20268 

10.17 

.6350 

12.35 

3.90 

273.15 

158.2 

.957 

151.3 

.31669 

10.17 

VERTICAL  DIAMETER  -POINT  3-TEUP.PIPE  302.5  C  Abs. 


.0000 

10.80 

1.05 

274.70 

81.7 

1.000 

81.7 

.31669 

8.89 

.0635 

11.90 

3.00 

273.60 

141.4 

.994 

140.5 

.20268 

9.80 

.1270 

12.60 

4.50 

272.90 

170.1 

.991 

168.6 

.11400 

10.37 

.1905 

13.10 

5.55 

272.40 

189.0 

.986 

186.3 

.05067 

10.78 

.2540 

13.45 

6.15 

272.05 

198.9 

.983 

195.4 

,02267 

11.07 

.3175 

13.80 

6.40 

271.70 

203.3 

.979 

198.9 

.00000 

11.36 

.3810 

13.90 

6.75 

271.60 

209.0 

.975 

203.7 

.01267 

11.44 

.4445 

13.80 

6 .  50 

271.70 

204.3 

.970 

198.7 

.05067 

11.36 

.5080 

13.65 

6.00 

271.85 

196.9 

.965 

189.0 

.11400 

11.23 

.5715 

13.45 

5.00 

27,2  05 

179.4 

.961 

172.4 

.20268 

11.07 

.6350 

13.15 

3.80 

272.35 

156.1 

.957 

149 . 2 

.31669 

10.82 

45  DEGREE  DIAMETER-POINT  3-TEMP.PIPE  302.5  C  Abs. 


.0000 
.0635 
.1270 
.1905 
.2540 
.3175 
.3810 
.4445 
.5080 
.5715 
.6350 


10.50 
10.85 
11.15 
11.40 
11.60 
11.70 
11.70 
11.50 
11.25 
11.15 
11.10 


1.20 
2.90 
4.00 
4.70 
5.15 
5.50 
5.60 
5.25 
4.55 
3.65 
2.50 


275.00 
274.65 
274.35 
274.10 
273.90 
273.80 
273.80 
274.00 
274.25 
274.35 
274.40 


74.8    1 
136.10 . 
159.9 
173.3 
181.5 
187.5    . 
189.3 
183.0 
171.2 
152.7 
126.3 


.000 
.994 
.991 
.986 
.983 
.979 
.975 
.970 
.965 
.961 
.957 


74.8 
135.3 
158.4 
170.8 
178.4 
183.6 
184.6 
177.4 
165.2 
146.7 
120.8 


.31669 
.20268 
.11400 
.05067 
.01267 
.00000 
.01267 
.05067 
.11400 
.20268 
.31669 


8.64 
8.93 
9.17 
9.38 
9.55 
9.63 
9.63 
8.46 
9.26 
9.17 
9.13 
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RUN  D 
DERIVED   DATA 
VERTICAL  DIMETER-POINT  4 -TEMP. PIPE  302.5  C  Abs. 


Diara. 

h 

h 

285. 5-h 

V 

Corr  „ 

Corr . 

Area 

Vac.Oz. 

Pest 

P 

V 

P 

Fact. 

V 

Sq.Ft. 

.823  K 

.0000 

12.90 

.80 

272.80 

71.7 

1.000 

71.7 

.31669 

10.62 

.0635 

13.40 

2.20 

272.10 

119.0 

.994 

118.3 

.20268 

11.04 

'.1270 

13.90 

3.60 

271.60 

141.2 

.991 

140.0 

.11400 

11.45 

.1905 

14.30 

4.80 

271.20 

176.2 

.986 

173.7 

.05067 

11.78 

.2540 

14.65 

5.70 

270.85 

192.0 

.983 

188.7 

.01267 

12.06 

.3175 

14.85 

6.00 

270.65 

197.2 

.979 

193.0 

.00000 

12.22 

.3810 

15.00 

5.90 

270.50 

195.7 

.975 

190.8 

.01267 

_L*o  «  OO 

.4445 

15.00 

5.60 

270.50 

190.4 

.970 

184.8 

.05067 

12.35 

.  5080 

15.00 

5.20 

270.50 

183.5 

.965 

177.0 

.11400 

12.35 

.5715 

15.00 

4.70 

270.50 

174.6 

.961 

167.7 

.20268 

12.35 

.6350 

15.00 

4.10 

270.50 

163.0 

.957 

156.0 

.31669 

12.35 

HORIZONTAL  DIAMETER-POINT  4-TEMP.PIPE  302.5  C  Abs. 


.0000 
i0635 
,1270 
.1905 
.2540 
.3175 
.3810 
.4445 
.  5080 
.5715 
.6350 


13.20 
14.10 
14.50 
14.75 
14.90 
14.90 
15.00 
15.05 
15.10 
15.20 
15.30 


1.30 
3.40 
4.50 
5.10 
5.60 
5.90 
5.90 
5.60 
5.00 
4.30 
3.50 


070 

271 
271 
270 
270 
270 
270 
270 
270 
270 
270 


.30 
.40 
.00 
.75 
.60 
.60 
.50 
.45 
.40 
.30 
.20 


91.3 
148.3 
170.7 
181.8 
190.4 
195.5 
195.5 
190.5 
180.0 
167.0 
150.8 


1.000 
.994 
.991 
.986 
.983 
.979 
.975 
.970 
.965 
.961 
.957 


91.3 
147.5 
169.7 
179.1 
187.3 
191.50 
190.5 
184.9 
173.7 
160.5 
144.3 


.31669 
.20268 
.11400 
.05067 
.01267 
.00000 
.01267 
.05067 
,11400 
.20268 
; 31669 


10.88 
11.60 
11.94 
12.14 
12.27 
12.27 
12.36 
12.40 
12.43 
12.51 
12.60 


45  DEGREE  DIAMETER-POINT  4-TEMP.PIPE  302.5  C  Abs, 


.0000 

13.30 

1.50 

272.20 

98.2 

1.000 

98.2 

.31669 

10.96 

.0635 

14.00 

3.10 

271.50 

141.2 

.994 

140.4 

.20268 

11.53 

.1270 

14.40 

4.30 

271.10 

167.0 

.991 

165.4 

.11400 

11.86 

.1905 

14.60 

5.00 

270.90 

179.8 

.986 

177.2 

.05067 

12.03 

.2540 

14.80 

5.50 

270.70 

188.7 

.983 

185.6 

.01267 

12.19 

.3175 

14.90 

5.80 

270.60 

193.7 

.979 

189.6 

.00000 

12.27 

.3810 

14.95 

5.85 

270.55 

194.5 

.975 

189.5 

,01267 

12.31 

.4445 

14.97 

5.55 

270.53 

189.5 

.970 

183.9 

.05067 

12.33 

.5080 

15.00 

5.05 

270.50 

181.0 

.965 

174.6 

.11400 

12.36 

.5715 

15.00 

4.40 

270.50 

169.0 

.961 

162.3 

.20268 

12.36 

.6350 

15.00 

3.60 

270.50 

152.8 

.957 

146.2 

.31669 

12.36 
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ROT  D 


DERIVED      DATA 


VERTICAL   D I  MISTER-POINT    5-TEiiP.PIPE    302.0    C   Abs. 


Diam. 

h 

hv 

285. 5-h 

V 

Corr. 

Oorr. 

Area 

Vac.Oz. 

Feot 

P 

Fact. 

V 

Sq.Ft. 

.823  h 

.0000 

16.25 

1.95 

269.25 

112.6 

1.000 

112.6 

.31669 

13.38 

.0635 

16.50 

3.10 

269.00 

142.0 

.994 

141.2 

.20268 

13.59 

.1270 

16.80 

4.10 

268.70 

163.6 

.991 

162.0 

.11400 

13.83 

.1905 

17.05 

4.80 

268.45 

177. 2C 

1  .986 

174.7 

.05067 

14.03 

.2540 

17.25 

5.40 

268.25 

187.7 

.983 

184.6 

.01267 

14.20 

.3175 

17.40 

5.80 

268.10 

194.6 

.979 

190.5 

.00000 

14.32 

.3810 

17.50 

5.85 

268.00 

195.6 

.975 

190.5 

.01267 

14.42 

.4445 

17.50 

5.60 

268.00 

191.3 

.970 

185.6 

.05067 

14.42 

.5080 

17.50 

5.25 

268.00 

185.4 

.965 

179.0 

.11400 

14.42 

.5715 

17.40 

4.65 

268.10 

174.5 

.961 

167.7 

.20268 

14.32 

.6350 

17.25 

4.00 

268.25 

161.7 

.957 

154.7 

.31669 

14.20 

45   DEGREE   DIAMETER-POINT    5-TEMP.PIPE    302.0    C   Abs, 


.0000 

14.90 

.30 

270.60 

44.1  : 

L.000 

44.1 

,31669 

12.27 

.0635 

15.95 

2.40 

269.55 

124.9 

.994 

124.3 

.20268 

13.13 

.1270 

16.55 

3.90 

268.95 

159.5 

.991 

158.0 

.1.1400 

13.62 

.1905 

16.90 

4.80 

268.60 

177.0 

.986 

174.5 

.05067 

13.91 

.2540 

17.20 

5.30 

268.30 

186.0 

.983 

183.0 

.01267 

14.17 

.3175 

17.30 

5.60 

258.20 

191.5 

.979 

187.5 

.00000 

14.24 

.3810 

17.45 

5.80 

268.05 

194.7 

.975 

189.8 

.01267 

14.38 

.4445 

17.55 

5.75 

267.95 

193.8 

.970 

188.0 

.05067 

14.45 

.5080 

17.60 

5.40 

267.90 

188.0 

.965 

181.5 

.11400 

14.50 

.5715 

17.60 

4.60 

267.90 

173.7 

.961 

167.0 

.20268 

14.50 

.6359 

17.55 

3.50 

267.95 

151.70 

.957  145.2  .31669  14.45 

45  DEGREE  DIAMETER-POINT    5-TEMP.PIPE    302.0   C   Abs. 


.0000 

14.75 

.70 

270.75 

67.2 

1.000 

67,2 

.31669 

12.14 

.0635 

15.40 

1.95 

270.10 

112.5 

.994 

111.8 

.20268 

12.68 

.1270 

15.95 

3.05 

269.55 

140.9 

.991 

139.7 

.11400 

13.13 

.1905 

16.40 

4.00 

269.10 

161.7 

.986 

159.3 

.05067 

13.50 

.2540 

16.80 

4.60 

268.70 

173.1 

.983 

170.0 

.01257 

13.83 

.3175 

17.10 

5.00 

268.40 

180.8 

.979 

177.0 

.00000 

14.08 

.3810 

17.30 

5.30 

268.20 

186.00 

.975 

181,3 

.01267 

14.25 

..444517.30 

5.30 

268.20 

186.0 

.970 

180.5 

.05067 

14.25 

.5080 

17.25 

4.90 

268.25 

179.0 

.965 

172.7 

.11400 

14.20 

.5715 

17.10 

4.15 

268.40 

164.6 

.961 

158.1 

.20268 

14.08 

.6350 

16.80 

3.10 

268.70 

142.3 

.957 

136.1 

.31669 

13.83 
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RUN  D 


DERIVED   DATA 


VERTICAL   DIAKETER-POINT   6-TEiiP.PIPE    513.0    C   Abs . 


Diam. 

h 

hv 

285. 5-h 

V 

Corr. 

Oorr. 

Area 

Vao.Oz. 

Feet 

p 

P 

Fact. 

V 

Sq.Pt. 

.823  h 

P 

.0000 

16.90 

1.90 

268.60 

123.2 

1.000 

113.2 

.31669 

13.90 

.0635 

18.10 

3.30 

267.40 

149.7 

.994 

148.8 

.20268 

149#0 

.1270 

18.55 

4.20 

266.95 

169.1 

.991 

167.8 

.11400 

15226 

.1905 

18.75 

4.55 

266.75 

176.2 

.986 

173,9 

,05067 

15.42 

.2540 

18.95 

4.70 

266.55 

179.0 

.983 

176.0 

.01267 

15.60 

.3175 

19.05 

4.80 

266.45 

180.8 

.979 

177.0 

.00000 

15.70 

.3810 

19.05 

4.80 

266.45 

180.8 

.975 

176.2 

.01267 

15.70 

.4445 

19.00 

4.80 

266.50 

180.8 

.970 

175.3 

.05067 

15.63 

.5080 

18.90 

4.75 

266.60 

179.8 

.965 

173.5 

.11400 

15.55 

.5715 

18.70 

4.55 

266.80 

176.1 

.961 

169.3 

.20267 

15.40 

.6350 

18.50 

4.20 

267.00 

169.0 

.957 

161.6 

,31669 

15.22 

HORIZONTAL   DIAMETER-POINT   6-TELP.PIPE   313.0   0   Abs. 


.0000 

16.40 

1.60 

269.10 

103.8 

1.000 

103.8 

.31669 

13.50 

.0635 

17.35 

3.40 

268.15 

151.9 

.994 

150.9 

.20268 

14.30 

.1270 

18.05 

4.15 

267.45 

167.9 

.991 

166.  3 

.11400 

14.86 

.1905 

18.40 

4.25 

267.10 

170.0 

.986 

167.7 

.05067 

15.15 

.2540 

18.45 

4.20 

267.05 

168.0 

.983 

166.0 

.01267 

15.20 

.3175 

18.30 

3.90 

267.20 

162.8 

.979 

159.4 

.00000 

15.07 

.3810 

18.00 

3.56 

267.50 

157.5 

.975 

153.6 

.01267 

14.82 

.4445 

17.90 

3.65 

267.60 

157.5 

.970 

152.9 

.05067 

14.73 

.5080 

18.00 

3.77 

267.50 

160.00 

.965 

154.4 

.11400 

14.82 

.5715 

18.30 

3.90 

267.20 

162.8 

.961 

156.3 

.20268 

15.08 

.6350 

18.80 

4.15 

266.70 

168.0 

.957 

160.7 

.31669 

15.48 

45   DEGREE  DIAMETER-POINT   6-TEMP.PIPE   313.0   0   Abe. 


tPPPP 

17.60 

2.00 

267.90 

116.3 

1.000 

116.3 

.31669 

14.50 

.0635 

18.40 

3.40 

267.10 

151.9 

.994 

150.9 

.20268 

15.15 

.1270 

18.75 

4.20 

266.75 

169.1 

.991 

167.7 

.11400 

15.43 

.1905 

18.85 

4.55 

•266.65 

176.2 

.986 

174.0 

.05067 

15.52 

.2504 

18.85 

4.65 

266.65 

178.0 

.983 

175.0 

.01267 

15.52 

.3175 

18.82 

4.70 

266.68 

179.0 

.979 

175.1 

.00000 

15.50 

.3810 

18.80 

4.65 

266.70 

178.0 

.975 

173.5 

.01267 

15.48 

.4445 

18.70 

4.60 

266.80 

177.0 

.970 

171.8 

.05067 

15.40 

.  5080 

18.50 

4.50 

267.00 

174.9 

.965 

168.7 

.11400 

15.22 

.5715 

18.25 

4.30 

267.25 

171.0 

.961 

164.2 

.20268 

15.02 

.6350 

18.00 

4.00 

267.50 

164.7 

.957 

157.5 

.31669 

14.82 

• 

P 

- 

. 

• 

': 

.    ! 

■ 

-  •""*     < 

- 

. 

m 

-  .- 

-  - 
a 

.      "  E 

• 

, 

. 

• 

. 

• 

. 

. 

• 

. 

. 

*     ■ 

. 

r 

i 

. 

. 

. 

.                 r 

■   r , 

- 

a 

« 

a 

. 

» 

. 

.    r 

- 

* 

* 

k 

• 

. 

♦ 

■    ,    r 

. 

.      E 

. 

.       C 

. 

,     '    [ 

'      . 

, 

.    r 

[   . 

.      r 

E 

1 

. 

.  "       " 

B 

0 

r 

i 

7 

,      I 

* 

* 

• 

. 

. 

, 

c 

. 

. 

, 

• 

.          [ 

. 

. 

,. 

.      [ 

. 

.     c 

. 

. 

. 

. 

, 

r 

1 

. 

■ 

. 

" 

•  - 


. 

. 

. 

[ 

.   •• 

i 

■    r 

. 

t 

. 

• 

« 

[ 

. 

r 

• 

, 

.' 

■ 

. 

- 

• 

- 

c 

. 

, 

- 

* 

- 
< 

1 

. 

>                « 

■ 

.    ' 

"   . 

, 

, 

. 

.   r 

. 

« 

. 

. 

. 

E     . 

, 

. 

,    " 

■ 

. 

, 

.     \ 

r 

£ 

t 

- 

n 

.    " 


.    [ 


•     - 


.    : 

-    . 

.     [I 

.  '      . 

. 

.    r 

, 

. 

. 

•   . 

. 

. 

. 

■ 

, 

.   E. 

. 

, 

. 

. 

, 

. 

. 

. 

, 

, 

. 

r 

• 

. 

r 

r 

„ 

• 

i  •  '. 

- 
• 

. 

r. 

•                     « 

• 

• 

s 

. 

. 

, 

. 

.    t 

, 

. 

. 

, 

■ 
i                     | 

^ 

t 

% 

•  E, 

■ 

a 

p                      * 

. 

i 

. 

. 

. 

r    ■ 

i                     • 

k 

" 

.    ' 

, 

, 

. 

• 

'   . 

.  ■ 

• 

, 

.    r 

. 

U4 


RUN  D 


DERIVED   DATA 


45  DEGREE  DIAMETER-POINT  6-TEMP.PIPS  313.0  0  Abs. 


Diara. 

h 

h 

285. 5-h 

V 

Oorr. 

Corr. 

Area 

Vao.Oz. 

Feet 

P 

V 

Fact. 

V 

Sq.Ft. 

.823  h 
p 

.0000 

16.80 

1.50 

268.90 

95.8 

1.000 

95.8 

.31669 

13.68 

.0635 

18.10 

3.40 

267.40 

152.0 

.994 

151.0 

.20268 

14.90 

.1270 

18.80 

4.40 

266.70 

173.2 

.991 

171.8 

.11400 

15.48 

.1905 

18.90 

4.75 

266.60 

179.8 

.986 

177.0 

.05067 

15.56 

.2540 

18.75 

4.70 

266.75 

179.0 

.983 

176.0 

.01267 

15.42 

.3175 

18.60 

5.60 

266.90 

176.9 

.979 

173.0 

.00000 

15.31 

.3810 

18.55 

4.55 

266.95 

175.8 

.975 

171.3 

.01267 

15.28 

.4445 

18.60 

4.60 

266.90 

176.9 

.970 

171.5 

.05067 

15.30 

.  5080 

18.70 

4.70 

266.80 

178.9 

.965 

172.5 

.11400 

15.40 

.5715 

18.90 

4.85 

266.60 

181. 7C 

•  .961 

174.6 

.20268 

15.56 

.6350 

19.10 

5.00 

266.40 

184.7 

.957 

176.6 

.31669 

15.72 

VERTICAL  DIAMETER-POINT  7 -TEMP. PIPE  311,0  0  Abs. 


.0000 
.0635 
.1270 
.1905 
.2540 
XXXXS 
.3175 
.3810 
.4445 
.5080 
.5715 
.6350 


18.40 
19.15 
19.50 
19.75 
19.90 

19.92 
19.95 
19.00 
19.00 
19.15 
19.55 


1.15 
2.75 
3.70 
4.20 
4.47 

X. 
4.60 
4.70 
4.60 
4.35 
3.80 
3.00 


267.10  88.3  1.000   88.3  .31669  15.15 

266,35  137.0  .994  136.0  .20268  15.78 

266.00  158.9  .991  157.3  .11400  16.06 

265.75  169.4  .986  167.0  .05067  16.26 

265.60  174.7  .983  171.8  .01267  16.40 

265.58  177.3  .979  173.6  .00000  16.40 

265.55  179.2  .975  175.0  .01267  16.43 

266.50  177.3  .970  172.0  .05067  15.64 

266.50  172.0  .965  166.0  ,11400  15,64 

266.35  161,2  ,961  155.0  .20268  15.77 

265.95  143.3  .957  137.2  .31669  16.10 


HORIZONTAL  DIAMETER-POINT  7-TEMP.PIPE  311.0  C  Abs. 


.0000 

19.00 

1.70 

266.50 

107.0 

1.000 

107.0 

.31669 

15.64 

.0635 

19.45 

o  «  DO 

266.05 

131.2 

.994 

130.5 

.20268 

16.00 

.1270 

19.70 

3.30 

265.80 

149.3 

.991 

148.0 

.11400 

16.20 

.1905 

19.90 

3.90 

265.60 

162.5 

.986 

160.2 

.05067 

16.40 

.2540 

19.95 

4.40 

265.55 

172.7 

.983 

169.7 

.01267 

16,43 

.3175 

20.00 

4.60 

265.50 

176.3 

.979 

172.7 

.00000 

16.46 

.3810 

20.00 

4.50 

265.50 

174.7 

.975 

170.2 

.01267 

16.46 

.4445 

19.95 

4.25 

265,55 

169.5 

.970 

164.3 

.05067 

16.43 

.5080 

19.00 

3.85 

265.50 

161.7 

.965 

156.0 

.11400 

15.64 

.5715 

19.95 

3.30 

265.55 

149.7 

.961 

144.0 

.20268 

16.43 

.6350 

20.30 

2.70 

265.20 

135.3 

.957 

129.5 

.31669 

16.70 
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RUN  D 
DERIVED   DATA 
45  DEGREE  DIAMETER-POINT  7 -TEMP. PIPE  311.0  C  Aba. 


Diam. 

h 

hv 

285.5-hp 

V 

Corr, 

Corr. 

Area 

Vac. 

Feet 

P 

Fact. 

V 

Sq.Ft. 

.823 

,0000 

19.90 

1.40 

265. GO 

97.2 

1.000 

97.2 

.31669 

16.40 

.0635 

20.30 

3.10 

265.20 

145.0 

.994 

144.1 

.20268 

16.70 

,1270 

20.65 

4.20 

264.85 

168.8 

.991 

167.2 

.11400 

17.00 

.  1905 

20.90 

4.75 

264.60 

179.7 

.986 

177.0 

.05067 

17.20 

.2540 

21.05 

5.10 

264.45 

186.2 

.983 

188. 0 

.01267 

17 .  32 

.3175 

21.10 

5.30 

264.40 

189.7 

.979 

185.8 

.00000 

17.37 

.3910 

21.10 

5.20 

264.40 

188.1 

.975 

183.6 

.01267 

17.37 

.4445 

21.00 

4.95 

264.50 

183.2 

.970 

177.8 

.05067 

17.50 

.5080 

20.95 

4.60 

264.55 

177.0 

.985 

171.0 

.11400 

17.23 

.5715 

21.00 

4.10 

264.50 

267.0 

.961 

160.5 

.20268 

17.30 

.6350 

21.00 

3.20 

264.50 

147.6 

.957 

141.0 

.31669 

17.30 

*p 


45  DEGREE  DIAMETER-POINT  7-TEMP.PIPE  311.0  C  Abs . 


.0000 

18.80 

1.20 

266.70 

89.8 

1.000 

89.9 

.31669 

15.48 

.0635 

19.20 

2.45 

266 . 30 

128.5 

.994 

127.8 

.20268 

15.80 

.1270 

19.55 

3.60 

265.95 

155.9 

.991 

154.3 

.11400 

16.10 

.1905 

19.85 

4.30 

26S.65 

170.7 

.986 

168.2 

.05067 

16.33 

.2540 

20.05 

4.60 

265.45 

176.6 

.983 

173.6 

.01267 

16.50 

.3175 

20.10 

4.75 

265.40 

179.3 

.979 

175.6 

.00000 

16.55 

.3810 

20.10 

4.75 

265.40 

179.3 

.975 

175.0 

.01267 

16.55 

.4445 

20,10 

4.60 

265.40 

176.5 

.970 

171.2 

.05067 

16.55 

.5080 

20.10 

4.30 

265.40 

170.8 

.965 

165.0 

.11400 

16.55 

.5715 

20.05 

3.90 

265.45 

162.5 

.961 

156.1 

.20268 

16.50 

.6350 

20.05 

3.20 

265.45 

147.4 

.957 

141.0 

.31669 

16.50 

VERTICAL  DIAMETER-POINT  8-TEMP.PIPE  311.0  C  Aba. 


.0000 

23.90 

1.80 

261.60 

111.1 

1.000 

111.1 

.31669 

19.67 

.0635 

25.10 

4.10 

266.40 

168.3 

.994 

167.2 

.20268 

20.65 

j  1270 

26.10 

5.80 

259.40 

200.6 

.991 

199,0 

.11400 

21.43 

.1905 

26.55 

7.00 

258.95 

220.2 

.986 

217.0 

.05067 

21.81 

.2540 

26.60 

8.00 

253.90 

235.6 

.983 

231.3 

.01267 

21,90 

.3175 

26.40 

8.60 

259.10 

244.1 

.979 

239.0 

.00000 

21.75 

.3810 

26.05 

8.60 

259.45 

244.0 

.975 

238.0 

.01267 

21.45 

.4445 

26.00 

7.90 

259.50 

233.5 

.970 

226.3 

.05067 

21.40 

.5080 

26.10 

7.20 

259.40 

223.6 

.965 

215.5 

.11400 

21.48 

.57*15 

26.30 

6.20 

259.20 

207.2 

.961 

199.0 

,20268 

21.65 

.6350  26.55  4.70   258.95   181.4   .957  173.6  .31669  21.85 
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RUN  D 


DERIVED  DATA 


HORIZONTAL  DIAMETER-POINT  8-TEMP.PIPE  311.0  C  Abs. 


Diam. 

K, 

\ 

285. 5-h 

V 

Corr . 

Corr, 

Area 

Yac.Oz. 

Feet 

P 

V 

P 

Fact. 

V 

Sq.Ft. 

.823  hp 

.0000 

23.15 

1.00 

262.35 

82.6 

1.000 

82.6 

.31669 

19.15 

.0635 

23.90 

3.05 

261.60 

145.0 

.994 

144.0 

.20268 

19.67 

.1270 

24.25 

4.50 

261.25 

176.0 

.991 

174.5 

.11400 

19.96 

.1905 

24.30 

5.20 

261.20 

189.3 

,986 

186.8 

.05067 

20.00 

.2540 

24.30 

5.65 

261.20 

197.0 

.983 

193.6 

.01267 

20.00 

.3175 

24.30 

5.75 

261.20 

199.0 

.979 

195.0 

.00000 

20.00 

.3810 

24.35 

5.70 

261.15 

198.5 

.975 

195.6 

.01267 

20.03 

.4445 

24.40 

5.35 

261.10 

192.0 

.970 

186.2 

.05067 

20.10 

.5080 

24.45 

4.90 

261.05 

183.8 

.965 

177.2 

.11400 

20.13 

.5715 

24.55 

4.30 

260.95 

172. 2C 

)  .961 

165.5 

.20268 

20.20 

.6350 

24.70 

3.60 

260.80 

157.5 

.95^ 

150.6 

.31669 

20.33 

45   DEGREE   DIAMETER-POINT   8-TEIIP.PIPE   311.0   0   Aba, 


.0000 

24.10 

2.00 

261.40 

117.2. 

1.000 

117.2 

.31669 

19.82 

.0635 

25.40 

4.20 

260.10 

170.5 

.994 

169.5 

.20268 

20.90 

.1270 

26.10 

6.00 

259.40 

204.0 

.991 

200.0 

.11400 

21.48 

.1905 

26.50 

7.40 

259,00 

226.8 

.986 

224.0 

.05067 

21.80 

.2540 

26.70 

8.10 

258.80 

237.2 

.983 

233.0 

.01267 

22.00 

.3175 

26.80 

8.30 

258.70 

240.2 

.979 

235.0 

.00000 

22.05 

.3810 

26.80 

8.25 

258.70 

239.4 

.975 

233.5 

.01267 

22.05 

.4445 

26.65 

7.70 

258.85 

231.4 

.970 

224.2 

.05067 

21.95 

.5080 

26.50 

6.90 

259.00 

219.0 

.965 

221.3 

.11400 

21.80 

.5715 

26.50 

5.90 

259.20 

202.60 

.961 

194.6 

.20268 

21.62 

.6350 

§6.05 

4.80 

259.45 

182.3 

.957 

174.3 

.32669 

21.42 

45   DEGREE   DIAMETER-FOINT   8-TEMP.PIPE   311.0    C   Abs. 


.0000 

22.70 

1.00 

262.80 

82.6 

1.000 

82.6 

.31669 

18.69 

.0635 

23.60 

5.00 

261.90 

143.5 

.994 

142.7 

.20268 

19,42 

.1270 

24.10 

4.25 

261.40 

171.0 

.991 

169.4 

.11400 

19,83 

.1905 

24.30 

4.95 

261.20 

184.7 

.986 

182.0 

.050f;7 

20.00 

.2540 

24.45 

5.50 

261.05 

194.6 

.983 

191.2 

.01267 

20.12 

.3175 

23.50 

5.75 

261.00 

199.0 

.979 

194.8 

.00000 

20.18 

,3810 

24.50 

5.65 

261.00 

197.2 

.975 

192.2 

.01267 

20.18 

.4445 

24.40 

5.30 

261.10 

191.3 

.970 

185.6 

.05067 

20.08 

.5080 

24.35 

4.70 

260.15 

180.3 

.965 

174.0 

.11400 

20,03 

.5715 

24.45 

4.00 

261.05 

165.8 

.9  31 

1.59.2 

.20268 

20.13 

.6350 

24.70 

3.15 

260.80 

147.5 

,957 

141.0 

.31669 

20,33 
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RUN  D 


SUMMARY  8"  PIPE  DATA 
Data  for  " Vacuum -D is tano e "  and  "Velocity -Distance "  Cur  ves_. 


Distance 
Feet  from 
Inlet 


Point   K.E.P.  Values  for  the 
No.    different  diameters. 


"(horizontal  Run")" 


Average  of 
M.E.P.  Val, 


6'-  7" 
27'-  2  1/2" 
52'-  9  1/2" 
86'-  4" 
117'-  1  1/2" 


1 

2 
3 
4 
5 


6.95 

8.03 

9.65 

12.05 

14.00 


7*35 

8.*06 

10.60 

11.84 

15.60 


6.90 

7.96 

9.15 

12.00 

13.92 


7.06 

8.02 

9.80 

11.96 

13.84 


Feet  from 
Elbow  base 
Vert.  Riser 

10'-  0  7/8" 
28' -10  1/8" 
69'-   9" 


(Vert.      Run) 


6  14.80      15.25 

7  16.25      15.85 

8  19.94      21.34 


15.25      15.23  15.13 

17.12      16.25  16.37 

19.87      21.42  20.64 


Distance 
Feet  from 
Inlet 


Point   M.E.V.  Values  for  the 
No.    different  diameters. 


Average  of 
M.E.V.  Val, 


(Horizontal  Run) 

6'-  7" 

1 

154. 

168. 

152. 

158. 

27' -2  1/2" 

2 

154. 

152. 

150. 

152. 

52'-  9  1/2" 

3 

157. 

166. 

148. 

157. 

86'-  4" 

4 

161. 

155. 

160. 

159. 

117'-  1  1/2" 

5 

162. 

144. 

153. 

153. 

Feet  from 

Elbow  base 

(Vert. 

Run) 

Vert.  Riser 

10'-  0  7/8" 

6 

154. 

163. 

166. 

162. 

161.' 

28' -10  1/8" 

7 

146. 

152. 

159. 

151. 

152. 

69'-  9" 

8 

164. 

195. 

161. 

195. 

179. 
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RUN  C 
SUMMARY  8"  PIPE  DATA 
Data  for  "Vacuum-Pi stance"  and  "Telocity-Distance"  Curves, 


Distance    Point 
Feet  from    No, 
Inlet 


25'-  3" 


M.E.P.  Values  for  the 
different  diameters. 


"1  Horizontal  Run)" 
7.76    7.95    7.62 


Average  of 
M.E.P.  Val. 


7.78 


Feet  from 

Elbow  base 

Vert.  Riser 

(Vert. 

Run) 

10'-  0  7/8" 

6 

8.70 

8.92 

8.87 

8.30 

8.70 

28* -10  1/8" 

7 

9.73 

9.58 

10.26 

9.84 

69'-  9" 

8 

12.90 

12.90 

13.93 

14.08 

13.45 

Distance 
Feet  from 
Inlet 


Point   M.E.V.  Values  for  the 
No.    different  diameters. 


Average  of 
M.E.V.  Val, 


(Horizontal  Run! 

h 

25'-  3" 

5 

158. 

161. 

156. 

158. 

Feet  from 
Elbow  base 
Vert.  Riser 

(Vert. 

Run) 

10'-  0  7/8" 
28 '-10  1/8" 
69'-  9" 

6 

7 
8 

150. 
137. 

155. 

159. 
141. 

153. 

155. 
135. 
178. 

141. 
147. 
182. 

151. 
140. 
167. 

-_•<'■■ 

... 

... 


1 

•  4  .  .  — 

•    .  "     .  I  -'01 

- ' 
.    ■  .  .   -  -' 


.    .    .  ' 

...  .  -    .0 

.    ■ 

.  ■   -       .  •  •  !    .       •-' 


. 

. 

. 

. 

r 

■ 
« 

. 

- 
• 

. 

&0 


run  b 


SUMMARY  8"  PIPE  DATA 
Data  for  "Vacuum-Distance"  and  "Velocity-Distance"  Curves 


Distance   Point 

M,E. 

?,  Values  for  the 

Average  of 

Feet  from   No 

• 

diff 

'erent  diameters. 

M.E.P.  Val. 

Inlet 

(Horizontal  Run 

) 



12'-  G  1/2" 

3 

5.94 

5.96    5.54 

5.81 

46'-  6" 

4 

8.35 

7.28    8.00 

7.88 

76 '-10  1/2" 

5 

9.64 

9.93   10,13 

9.90 

Feet  from 

Elbow  base 

(Vertical  Run) 

Vert.  Riser 

10'-  C  7/8" 

6 

10.38 

11.00   10.74 

10, 

,76 

10.72 

28 '-10  1/8" 

7 

12.24 

12.82   12.08 

12, 

,62 

12.32 

68'-  9" 

8 

14.93 

15.91   14.78 

15, 

,93 

15.39 

Distance 
Feet  from 
Inlet 


POINT   M.E.V.  Values  for  the 
No.    different  diameters. 


Average  of 
M.E.V.  Val. 


(Horizontal  Run) 

12 »-  6  1/2" 

46'-  6" 

76 '-10  1/2" 

3 
4 
5 

147. 
153. 
142. 

144. 
129. 
147. 

135. 
154. 
151. 

142. 
145. 
147. 

Feet  from 
Elbow  base 
Vert.  Riser 

(Vertical  Run) 

10'-  0  7/8" 
28 '-10  1/8" 
69'-  9" 

6 

7 
8 

i  <>  <- . . 
147. 
157. 

155. 
144. 
178. 

141. 

137. 
149. 

149. 
150. 
179. 

145. 
144. 
165. 
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RUN  A 
SUMMARY  8"  PIPE  DATA 
Data  for  "Vacuum-Distance"  and  "Velocity-Distance"  Curves, 


Distance  Point 

U. 

E.F.  Va: 

lues  for 

the 

Average  of 

Feet  from  No. 

different 

diameters , 

9 

M.E.P.  Val. 

Inlet 

(1 

[orizonti 

al  Run ) 

6'-  7-^    1 

5.90 

6.23 

6.05 

6.06 

27'-  2  1/2"  2 

6.73 

7.07 

6.97 

6.92 

52'-  9  1/2"  3 

9.98 

9.53 

9.88 

9.3Q 

86'-  4"      4 

9.' 

9 .  59. 

9.47 

9.6? 

117'-  1  1/2"  5 

11.52 

11.31 

11.16 

11.26 

^eet  from 

Elbow  base 

(Vertical 

Vertical  Riser 

10'-  0  7/8"  6 

11.30 

12.12 

11.93 

12, 

,06 

11.85 

28 '-10  1/8"  7 

13.60 

13.27 

13.40 

13, 

,40 

13.42 

69'-  9"  '    8 

16.90 

16.70 

16.70 

17, 

,20 

16.88 

Distance  Point 
Feet  from   No. 
Inlet 


M.E.V.  Values  for  the 
different  diameters. 
(Horizontal  Run) 


6'-  7  1/2" 

1 

151. 

156. 

157. 

27'-  2  1/2" 

2 

148. 

153. 

143. 

52'-  9  1/2" 

3 

166. 

167. 

175. 

86'-  4" 

4 

15t/ . 

145. 

143. 

117'-  1  1/2" 

5 

150. 

150. 

145. 

Feet  from 

Elbow  base 

Vert.  Riser 

(Ver 

tical  Sun) 

10'-  0  7/8" 

6 

110. 

135. 

136.    156 

28 '-10  1/8" 

7 

147. 

137. 

140.    140 

69'-  9" 

8 

157. 

147. 

148.    164 

Average  of 
M.E.V.  Val, 


155. 
148. 
169. 
147. 
143. 


129. 
141. 

154. 
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DETERMINATION  OF  CONSTANT  "S", 
for  "Vacuum-Distance"  formula, 

_  83700  -  £2  "  85700 

S  ~ t^l- 

u2     L 

Pg  =  Absolute  pressure  at  distance  "L"  from 

inlet  or  elbow8 
P^  =  Absolute  pressure  at  inlet  or  elbow. 

uQ  =  Velocity  feet  per  second  at  Pp. 

L  =  Distance  feet  from  inlet  or  elbow  of  Pg 

(Note)  See  Peabody's  Thermodynamics  Page  383. 

Values  read  from  "Vacuum -Distance"  and  "Velocity-Distance" 
Curves. 


Hoi 

^izontal  Run  Horizontal  Run. 

Ver 

tical  Run. 

U2 

L 

P2 

S 

u2 

L 

P2 

S 

148 

20 

14.26 

.001600 

141 

20 

13.85 

.003020 

147 

40 

14.20 

.001620 

147 

40 

13.75 

.002720 

147 

60 

14.13 

.001620 

154 

60 

13.64 

.002600 

149 

80 

14.07 

.001630 

Average 

.002780 

151 

100 

14.00 
Average 

.001626 
.001618 

RUN 

B 

Horizontal  Run 

Vertical  Run. 

143 

20 

14.31 

.001960 

144 

10 

14.03 

.002230 

145 

40 

14.23 

.001670 

145 

30 

13.94 

.002430 

146 

60 

14.16 

.001950 

151 

50 

13.84 

.002270 

148 

80 

14.069 

.002120 

166 

70 

13.74 

,002012 

Average 

.001925 

Average 

.002236 

RUN  C 


Horizontal  Run 


Vertical  Run 


147 

10 

14.16 

.002175 

144 

30 

14.06 

.002636 

152 

50 

13.96 

.002424 

167 

70 

13.86 
Average 

.002059 
.002323 

RUN 

D 

Hori: 

aontal  Run 

Vertical  Run 

157 

20 

14.23 

.001075 

156 

10 

13.76 

.001674 

155 

40 

14.16 

.001332 

156 

30 

13.68 

.001904 

154 

60 

14.08 

.001595 

164 

50 

13.56 

.002038 

154 

80 

13.99 

.001713 

179 

70 

13.45 

.001815 

154 

100 

13.90 

.001805 

Average 

.001858 

153 

120 

13.81 

.001912 

Average 

.001572 
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RUN  A 

FIELD   DATA 

OPERATION  OF  BLOWER 

HANDLING   ASHES 


Reading 

P   T3   M 

R.P.]  , 

Ounces 

Volts 

Aiuper  es 

Time  Sec. 

Blower 

Motor 

Blower 

Motor 

Motor 

9 

215 

945 

17, 

,23 

221 

85 

30 

210 

922 

24. 

28 

218 

115 

1:00 

210 

923 

24. 

3S 

218 

116 

30 

210 

921 

24. 

36 

218 

114 

2:00 

210 

923 

24. 

20 

218 

113 

30 

212 

925 

24. 

11 

218 

113 

3:00 

215 

945 

17. 

28 

221 

86 

Length 

of  run 

2  min. 

35 

sec. 

Weight 

ash  handled 

600 

lbs. 

Weight 

per  cubic  foot 

40 

lbs . 

Point  of 

feeding 

Intake  No.l. 

Rate  per 

minute  (at 

ih) 

232 

lbs. 

Ounces 

vacuum  at  intake 

5.00  oz. 
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RUE 

f  B 

FIELD 

DATA 

OPERATION 

OF  BLOWER 

HANDLING 

ASHES 

Reading 
Time  Sec. 

R.P.M. 
Blower 

R.P.M. 
Motor 

Ounces 
Blower 

Volts 
Motor 

Amperes 
Motor 

0 
30 

1:000 
30 

2:00 
30 

217 
215 
210 
210 
213 
217 

952 
930 
930 
930 
930 
952 

16.47 

24.30 
24.30 
24.40 
16.47 

221 

218 
218 
218 
218 
218 

83 
114 
115 
117 
118 

82 

Length 

of  Rim 

2f  23" 

Weight 

ash  Handled 

600# 

Weight 

per  cubic 

foot 

40# 

Point  of  feeding 

Intake  #4 

Rate  p< 

bT   minute 

( ash ) 

251# 

Ounces  vacuum  at  intake 


5  oz. 
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RUN 

0 

FIRLD 

DATA 

OPERATION 

OF  BLOWER 

HANDLING 

ASHES 

Reading 
Time  Sec. 

R.P.M. 
Blower 

R.P.  -. 
Motor 

Ounces 
Blower 

Volts 
Motor 

Amperes 
otor 

0 
30 

1:00 
30 

2:00 
30 

220 
220 
215 
216 
217 
222 

970 
960 
953 

952 
952 

900 

14.40 

23.37 
24003 
23.94 
14.15 

226 
221 
224 
221 
221 
223 

76 
115 
115 
117 
117 

74 

Length 

of  run 

1  min. 

53  sec. 

Weight 

ash  handled 

#00  lbs. 

Weight 

per  cubic 

foot 

#0  lbs. 

Point  i 

Df  feeding 

Intake  No.  3. 

Rate  pi 

3r  minute 

(ash) 

305  lbs. 

Ounces 

vacuum  at 

intake 

6.50  02. 
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RUN   A 


FIELD 

DATA 

OPERATION 

OF  BLOWER 

Reading 

R.P.M. 

R-»  P  *  M . 

Ounces: 

Volts 

Amperes 

Time  Min. 

Blower 

Motor 

Blower 

Motor 

Motor 

0 

217 

955 

18.0Q 

221 

89 

10 

217 

955 

18.00 

217 

88 

10 

217 

955 

18.00 

217 

89 

15 

217 

955 

18.00 

217 

88 

20 

217 

955 

18.00 

216 

88 

25 

217 

955 

18.00 

216 

88 

30 

217 

955 

18.00 

216 

88 

35 

217 

955 

18.00 

217 

88 

40 

217 

955 

18.00 

217 

88 

45 

217 

955  " 

18.00 

217 

88 

50 

217 

955 

18.00 

216 

88 

55 

217 

955 

18.00 

216 

88 

60 

220 

965 

18.00 

221 

90 

1:05 

222 

970 

18.00 

222 

90 

10 

222 

970 

18.00 

222 

90 

15 

221 

960 

18.00 

222 

90 

20 

220 

960 

18.00 

221 

89 

25 

220 

960 

18.00 

221 

90 

30 

220 

960 

18.00 

221 

90 

35 

219 

960 

18.00 

221 

89 

40 

215 

945 

17.00 

216 

87 

45 

215 

945 

17.00 

216 

87 

50 

215 

945 

17.00 

216 

87 

55 

215 

945 

17.00 

217 

87 

60 

215 

945 

17.00 

217 

87 

2:05 

215 

945 

17.00 

216 

87 

10 

216 

945 

17.00 

216 

87 

15 

215 

945 

17.00 

216 

87 

20 

215 

945 

17.00 

216 

87 

25 

215 

945 

17.00 

217 

87 

30 

215 

945 

17.00 

216 

87 

35 

215 

945 

17.00 

216 

87 

40 

215 

945 

17.00 

217 

86 

45 

215 

945 

17.00 

217 

86 

50 

215 

945 

17.00 

217 

86 

55 

215 

940 

17.00 

219 

81 

60 

215 

935 

17.00 

219 

81 

3:05 

215 

940 

17.00 

219 

81 

10 

215 

040 

17.00 

219 

82 

15 

216 

945 

17.00 

221 

83 
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RUN   A 


FIELD 

DATA 

OPERATION 

OF  BLOWER 

t 

Reading 

r.p.m. 

R.P.M. 

Ounces 

Volts 

Amperes 

Time  Min. 

Blower 

Motor 

Blower 

Motor 

Motor 

3:20 

217 

950 

17.50 

221 

83 

25 

217 

950 

17.50 

220 

83 

30 

217 

950 

17.50 

221 

83 

35 

217 

950 

17.50 

220 

83 

40 

220 

955 

17.50 

222 

83 

45 

220 

960 

17.50 

2222 

82 

50 

220 

955 

17.56 

222 

82 

55 

220 

955 

17.50 

221 

82 

60 

220 

955 

17.50 

223 

82 

4:05 

220 

955 

17.50 

223 

82 

10 

220 

955 

17.50 

223 

82 

15 

220 

955 

17.50 

223 

82 

20 

217 

950 

17.50 

220 

82 

25 

217 

950 

17.50 

218 

82 

30 

217 

950 

17.50 

218 

82 

35 

217 

950 

17.50 

218 

82 

40 

217 

950 

17.50 

218 

82 

45 

217 

950 

17.50 

217 

82 

50 

212 

925 

17.00 

209 

79 

55 

218 

955 

17.50 

220 

83 

60 

218 

955 

17.50 

220 

83 

5:05 

218 

955 

17.50 

220 

83 

10 

218 

955 

17.50 

220 

83 

15 

216 

950 

18.00 

224 

86 

20 

217 

955 

18.50 

Kjt-j^: 

86 

25 

217 

955 

19.00 

225 

87 

30 

215 

945 

18.00 

220 

86 

35 

215 

945 

18.00 

219 

86 

40 

216 

945 

18.00 

219 

86 

45 

217 

950 

18.50 

221 

87 

50 

217 

955 

17.50 

223 

84 

55 

217 

955 

17.50 

223 

84 

60 

218 

955 

17.50 

222 

84 

6:05 

218 

955 

17.50 

222 

84 

10 

218 

955 

17.50 

223 

84 

AVERAGE      VALUES 
217.10        951.30  17.60 


219,20 


85.30 
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Rira  b 

FIELD   DATA 
OPERATION  OF  BLOWER 


Reading 

R.P.I-i. 

R.P.M. 

Ounces 

Volte 

Amperee 

TimeOMin. 

Bl§wer 

Motor 

Blower 

Motor 

Motor 

0 

217 

950 

15.50 

219 

74 

5 

217 

950 

15.50 

221 

74 

10 

217 

950 

15.50 

221 

74 

15 

217 

950 

15.50 

222 

74 

20 

217 

950 

15.50 

221 

74 

25 

217 

950 

15.50 

220 

75 

30 

217 

950 

16.00 

219 

78 

35 

217 

950 

16.00 

219 

78 

40 

217 

950 

16.00 

220 

78 

45 

217 

950 

16.00 

220 

78 

50 

217 

950 

16.00 

221 

78 

55 

217 

950 

16.00 

219 

78 

60 

223 

970 

16.50 

225 

79 

1:05 

223 

970 

16.50 

225 

78 

10 

223 

970 

16.50 

224 

79 

15 

223 

970 

16.50 

224 

79 

20 

223 

970 

16.50 

224 

79 

25 

223 

97C 

16.50 

225 

78 

30 

212 

935 

16.00 

214 

84 

35 

212 

935 

16.00 

214 

84 

40 

212 

935 

16.00 

215 

84 

45 

212 

935 

16.00 

216 

84 

50 

214 

945 

16.00 

216 

85 

55 

215 

945 

16.00 

216 

84 

60 

214 

940 

16.00 

215 

84 

2J05 

215 

940 

16.00 

214 

84 

10 

215 

940 

16.00 

215 

84 

15 

215 

940 

16.00 

215 

84 

20 

215 

940 

16.00 

215 

83 

25 

215 

940 

16.00 

216 

82 

30 

215 

945 

16.00 

216 

83 

35 

215 

945 

16.00 

216 

82 

40 

215 

945 

16.00 

217 

80 

45 

217 

945 

16.00 

216 

80 

50 

217 

950 

16.00 

219 

80 

55 

217 

950 

16.00 

222 

82 

60 

220 

955 

16.00 

222 

82 

3:05 

220 

955 

16.00 

222 

84 

10 

220 

955 

16.00 

222 

79 

15 

220 

955 

16.00 

222 

79 

20 

219 

9  55 

16.00 

221 

79 

25 

219 

955 

16.00 

220 

79 

30 

218 

955 

16.00 

220 

79 

35 

218 

955 

16.00 

219 

79 

40 

219 

955 

16.00 

222 

79 
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RUN   C 


7£ 


FIELD 

DATA 

OPERATION 

OF  BLOWER 

Reading 

Hal  illi 

R.P.M. 

Ounces 

Volte 

Amperes 

Time  Min. 

Blower 

Motor 

Blower 

Motor 

Motor 

0 

222 

960 

14.00 

<0*0<J 

74 

5 

220 

955 

14.00 

222 

74 

10 

220 

955 

14.00 

222 

74 

15 

222 

960 

14.00 

^*CjO 

74 

20 

222 

960 

14.00 

222 

74 

25 

220 

955 

14.00 

221 

70 

30 

220 

955 

14.00 

221 

70 

35 

220 

950 

14.00 

220 

70 

40 

218 

955 

14.00 

217 

70 

45 

218 

955 

14.00 

217 

70 

50 

218 

955 

14.00 

217 

70 

55 

218 

955 

14.00 

217 

69 

60 

217 

950 

14.00 

220 

69 

1:05 

217 

950 

14.00 

220 

69 

10 

217 

950 

14.00 

219 

699 

15 

217 

950 

14.00 

219 

69 

20 

217 

950 

14.00 

219 

69 

25 

217 

950 

14.00 

220 

69 

30 

219 

955 

14.00 

222 

69 

35 

220 

955 

14.00 

221 

69 

40 

220 

955 

14.00 

221 

69 

45 

220 

955 

14.00 

221 

69 

50 

220 

955 

14.00 

220 

69 

55 

220 

955 

14.00 

220 

69 

60 

220 

955 

14.00 

220 

69 

2:05 

220 

955 

14.00 

220 

72 

10 

220 

955 

14.00 

221 

71 

15 

220 

955 

14.00 

223 

72 

20 

220 

955 

14.00 

222 

72 

25 

220 

955 

14.00 

221 

72 

30 

220 

960 

AVERAGE 

14.00 

VALUES 

222 

72 

WQO.EP 

219.30    955.00    14.00 

220.30 

70.  6( 
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RUN  D 

FIELD   DATA 
OPERATION  OF  BLOWER 


Reading 

R.P.M. 

R.P.M. 

Ounces 

Volts 

Amperes 

Time  Min. 

Blower 

Motor 

Blower 

Motor 

Motor 

0 

240 

1065 

22.00 

223 

120 

5 

240 

1065 

22.00 

224 

120 

10 

240 

1065 

22.00 

225 

118 

15 

240 

1060 

22.00 

223 

118 

20 

240 

1060 

22.00 

222 

118 

25 

240 

1060 

22.00 

222 

118 

30 

240 

1060 

22.00 

223 

118 

35 

240 

1060 

22.00 

223 

118 

40 

240 

1055 

22.00 

222 

118 

45 

240 

1055 

22.00 

222 

118 

50 

240 

1060 

22.00 

222 

118 

55 

240 

1060 

22.00 

223 

118 

60 

240 

1060 

22.00 

223 

118 

1:05 

240 

1060 

22.00 

224 

118 

10 

240 

1060 

22.00 

224 

118 

15 

240 

1060 

22.00 

220 

122 

20 

240 

1060 

22.00 

219 

122 

25 

240 

1060 

22.00 

219 

122 

30 

240 

1060 

22.00 

219 

122 

35 

240 

1060 

22.00 

220 

122 

40 

240 

1060 

22.00 

220 

122 

45 

240 

1060 

22.00 

220 

122 

50 

240 

1060 

22.00 

223 

120 

55 

240 

1060 

22.00 

222 

120 

60 

240 

1060 

22.00 

(ZiCjCj 

122 

2:05 

240 

1060 

22.00 

222.  . 

122 

10 

240 

1060 

22.00 

222 

122 

15 

240 

1060 

22.00 

222 

120 

20 

240 

1060 

22.00 

221 

120 

25 

240 

1060 

22.00 

221 

120 

30 

240 

1060 

22.00 

221 

120 

35 

240 

1060 

22.00 

221 

118 

40 

242 

1070 

21.00 

222 

111 

45 

242 

1070 

21.00 

221 

111 

50 

242 

1070 

21.00 

219 

111 

55 

240 

1050 

21.00 

219 

109 

60 

240 

1050 

21.00 

219 

109 

3:05 

240 

1060 

21.00 

219 

109 

10 

240 

1060 

21.00 

219 

108 

15 

240 

1060 

21.00 

21S 

108 

20 

240 

1060 

21.00 

220 

108 
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So 


FIELD 

DATA 

i 

OPERATION 

OF  BLOWER 

Reading 

R.P.M. 

R.P.M. 

Ounces 

Volts 

Amperes 

Time  Min. 

Blower 

Motor 

Blower 

Motor 

Motor 

3:20 

240 

106Q 

21.00 

218 

112 

30 

240 

1060 

21.00 

217 

110 

35 

239 

1050 

21.00 

216 

109 

40 

238 

1040 

21.00 

215 

108 

45 

238 

1045 

21.00 

216 

108 

50 

238 

1040 

21.00 

217 

108 

55 

245 

1080 

21.00 

217 

115 

60 

243 

1070 

21.00 

217 

112 

4:05 

245 

1075 

21.00 

219 

112 

10 

245 

1070 

21.00 

218 

111 

15 

243 

1060 

21.00 

217 

109 

20 

241 

1060 

21.00 

218 

108 

25 

24S 

1060 

21.00 

218 

109 

AVERAGE  VALUES 
240.50    1060.50    21.63 


220.40 


115.70 
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Resolution  of  forces  acting  on  impellers  of  exhauster 
due  to  difference  in  air  pressure  between  discharge 
and  suction  sides  of  exhauster.  (See  cross  section  of 
exhauster  for  manner  of  taking  projected  areas  and 
radii  or  moment-arms. 


Posi- 

Resultant 

Moment 

Resultant  Moment 

t 

Resultant 

tion 

pro j. area 

Arm. 

pro 3. area  Arm. 

Moment . 

No. 

with  force 

Moment 

with  force 

Moment 

parallel 

to 

perpen'l 

to 

axis  A-B 

axis  A-D 

IMPELLER  N0-1. 

1 

ATMOSPHERE  SIDE 

Positive  Moments 

Negative  Moments 

Negative 

0 

4.375 

3.063 

13.375 

3.875 

11.687 

45.25 

34.375 

1 

4.875 

3.312 

16.125 

5.625 

10.813 

60.88 

44.750 

2 

4.812 

3.282 

15.760 

6.937 

10.157 

70.50 

54.712 

3 

4.620 

3.187 

14.750 

7.875 

9.688 

86,25 

61.500 

4 

4.500 

3.125 

14.050 

8.313 

9.469 

78.75 

64.700 

5 

4.500 

3.125 

14.050 

8.313 

9.469 

78.75 

64.700 

6 

4.500 

3.125 

14.050 

8.315 

9.469 

78.75 

64.700 

7 

4.250 

3.000 

12.750 

8.437 

9.407 

79.50 

66.750 

8 

4.250 

3.000 

12.750 

8.375 

9.438 

79.00 

66.250 

9 

5.375 

2.687 

14.450 

8.250 

9.500 

78.32 

63.875 

10 

4 .  500 

3.125 

14.050 

8.250 

9 .  500 

78.32 

64.275 

11 

4.500 

5.125 

14.050 

8.250 

9.500 

7  0  «  3  (O 

64.275 

12 

4.500 

3.125 

14.050 

8.250 

9.500 

78.32 

64.275 

13 

4.500 

3.125 

14.050 

8.375 

9.438 

79.00 

64.950 

14 

4.500 

5.125 

14.050 

8.375 

9.438 

79.00 

64.950 

15 

4.630 

3.188 

14.750 

7.750 

9.750 

75.62 

60.875 

16 

4.875 

3.313 

16.125 

6.750 

10.250 

69.15 

53.025 

17 

4.812 

3.282 

15.790 

5.375 

10.938 

58.82 

45.038 

VACUUM  SIDE 

Negative  Moments 

Positive  Moments 

Positive 

(D 

4.313 

3.032 

13.075 

3.875 

11.637 

45.25 

52.175 

1 

4.875 

3.313 

16.125 

5.250 

11.000 

57.75 

41.625 

2 

4.812 

3,282 

15.790 

6.625 

10.313 

68.30 

52.512 

3 

4.325 

3.188 

14.750 

7.875 

9.687 

76 .  50 

61.500 

4 

4.500 

5.125 

14.050 

8.375 

9.437 

79.00 

64.950 

5 

4.500 

3.125 

14.050 

8.375 

9.437 

79.00 

64.950 

6 

4.500 

3.125 

14-.  050 

8.375 

9.437 

79.00 

64.950 

7 

4.250 

3.000 

12.750 

8.375 

9.437 

79.00 

66.250 

8 

4,500 

3  .  1 2  0 

14.050 

8.375 

9,437 

79.00 

64.950 

9 

5.375 

2.687 

14.450 

8.250 

9.500 

78.32 

63.870 

10 

4.250 

3.000 

12.750 

8.500 

9.375 

79.67 

66.920 

11 

4.250 

3.000 

12.750 

8.500 

9.375 

79.67 

66.920 

12 

4.500 

3.125 

14.050 

8.375 

9.437 

79.00 

64.950 

13 

4.500 

rz  nor; 
0  *  J_  0  i_> 

14.050 

8.375 

9.437 

79.00 

64.950 

14 

4.500 

3.125 

14.050 

8.375 

9.437 

79.00 

64.950 

15 

4.625 

3.187 

14.750 

7.750 

9.750 

75.62 

60.870 

16 

4.813 

3 .  282 

15.790 

6.938 

10.150 

70.50 

54.710 

17 

4.813 

■z  000 

15.790 

5.625 

10.812 

60.88 

45.090 
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RUN  A 


FIELD   DATA 
18"  AIR   PIPE 


Zero 
Reading 
Diam. 
Feet 


.10 

.20 

.30 

.40 

.50 

.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.50 

1.40 


1.0   .000 

Horz.Diam. 

Static  Vel. 

Head  Head 


1.0   .020 

Vert. Diam. 

Static  Vel. 

Head  Head 


1.0  -.010 

45deg.Diam. 

Static  Vel. 

Head  Head 


1.0  -.01 

45deg.Diam,, 

Static  Vel. 

Head  Head 


Hg.   Water   Hg.   Water   Hg.   Water   Hg.   Water 


21.30  .130 
.195 
.245 
.280 
.310 
.320 

21.35  .310 

21.80  .280 
.285 
.285 
.265 
.220 
.180 

21.30  .175 


Average 

Static    20.67 

Head 


22.05  .100 
.155 
.220 
.255 
.280 
.310 
22.20  .330 
22.20  .335 
.340 
.310 
.300 


21.50 


.  240 
.300 


21.60    .140  22.20    .230 

.165  .210 

.195  .270 

.205  .305 

.195  .320 

.205  .315 

21.60    .240  22.20    .330 

21.35    .355  22.20    .290 

.350  .310 

.345  .300 

,320  .280 

.295  .245 

.270  .205 

21.30    .500  21.60    ,220 


Temperature  air  in  pipe  28.0  degrees  C 
PLATE  ORIFICE 


Temp. 

Ounces 

Temp. 

Atmosphere 

Vacuum 

Throat 

Discharge 

Orifice 

Chamber 

28.25 

17.50 

26.20 

28.30 

17.50 

26.00 

28.60 

17.50 

27.00 

28.00 

17.50 

26 .  50 

Average   28.29 


17.50 


26.43 
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RUN  B 

FIELD   DATA 

18"  AIR   PIPE 


Zero 

1.0  ■ 

-.01 

1.0  ■ 

-.01 

1.0  . 

-.013 

1.0  . 

-.015 

Reading 

Diam. 

Horz.Diam. 

Vert.Diam. 

45deg.] 

Diam. 

45deg.Diam. 

Feet 

Static 

Vel. 

Static 

Vel. 

Static 

Vel. 

Static 

Vel. 

Head 

Head 

Head 

Head 

Head 

Head 

Head 

Head 

Hg. 

Water 

Hg. 

V/ater 

Hg. 

Water 

Hg. 

Wate: 

.10 

20.00 

.165 

19.80 

.095 

19.50 

.130 

19.50 

.500 

.20 

.200 

.180 

.170 

.210 

.30 

.250 

.235 

.215 

.265 

.40 

.290 

.270 

.240 

.310 

.50 

.315 

.290 

.265 

.300 

.60 

.325 

.305 

.260 

.340 

.70 

19.80 

.350 

19.80 

.300 

19.50 

,285 

19.50 

.345 

.80 

19.60 

.305 

19.80 

.370 

19.80 

.315 

20.00 

.310 

.90 

.280 

.370 

.352 

.310 

1.00 

,285 

.360 

.345 

.300 

1.10 

.275 

.325 

.325 

.270 

1.20 

.247 

.295 

.275 

.250 

1.30 

.195 

.230 

.250 

.235 

1.40 

19.50 

.145 

19.80 

.160 

19.80 

.530 

19.80 

.200 

Average 

Static 

18.72 

Temperature  air 

■  in  pipe  27.7 

'5  degrees  C 

Head 

PLATE  ORIFICE 


Temp. 
Atmosphere 

Ounces 
Vacuum 
Discharge 
Chamber 

Temp. 
Throat 
Orific 

27.60 
27.50 
27.75 

15.75 

16.00 
15.75 

26.50 
26.50 
27.00 

Average   27.62 

15.83 

26.66 

Area  of  orfice  33.53  sq.  in. 
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Diara 
Feet 


.10 

.20 

.30 

.40 

.50 

.60 

.70 

.80 

.90 
1.90 
1.10 
1.20 
1.30 
1.40 

Average 

Static 

Head 


RUN  C 

FIELD   DATA 

18"  AIR  PIPE 

Horz.Diam.   Vert.Diam,   45d.eg.Diam.   45deg.Diam. 
Static  Vel.   Static  Vel.   Static  Vel.   Static  Vel. 
Head  Head   Head  Head   Head  Head   Head  Head 
Hg.   Water   Hg.  Water   Hg.   Water   Hg.  Water 


16.90 

.245 
.260 
.300 
,340 
.360 
.370 

17 

.05 

.125 
.180 
.225 
.260 
.295 
.315 

17, 

,00 

.180 
.215 
.255 
.285 
.310 
.325 

17, 

,05 

.160 
.210 
.260 
.280 
.260 
.300 

17.00 

.370 

17, 

,00 

.340 

17, 

,00 

.350 

16, 

,90 

.310 

17.00 

.310 
.305 
.295 
.285 
.230 
.185 

17, 

,00 

.400 
.400 
.380 
.360 
.315 
.260 

16, 

,90 

.340 

.355 
.320 
.295 

.265 

16, 

,95 

.320 
.325 
.345 
.315 
.275 
.245 

17.00 

.150 

17, 

,00 

.220 

17, 

,00 

.350 

17. 

,00 

.270 

16.98 


Temperature  air  in  pipe  28.00  degrees  C 


Temp. 
Atmosphere 


27.50 
27.30 
27.50 


PLATE  ORIFICE 

Ounces 
Vacuum 
DfflkambBge 
Chamber 

14.00 
14.00 
14.00 


Temp. 
Throat 
Orifice 


26.50 
26.40 
26,80 


Average     1812.45 


14.00 


26.60 
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RUN  D 


FIELD   DATA 
18"  @SS  BffiBE 


Zero  -.02 

Reading                                .  ,_, 

Diam.    Horz.Diam.   Vert.Diam.   45deg.Diam.  45deg.Diam. 

Static  Vel.   Static  Vel.   Static  Vel.  Static  Vel. 

Head  Head   Head  Head   Head  Head  Head  Head 

Water   Hg.   Water   Hg.   Water  Hg„   Water 


Feet 


.10 

.20 

.30 

.40 

.50 

.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.50 

1.40 


Hg. 


26.40  .350 
.305 
.385 
.405 
.415 
.445 

26.40    .420 

26. «0  .390 
.400 
.335 
.335 
.290 
.245 

26.50    .230 


26.40  .160 
.235 
.275 
.320 
.240 
.185 

26.20    .190 

26.20  .330 
,330 
.360 
.335 
.315 
.280 

26.50    .300 


26.70  .390 
.290 
.290 
.375 
.380 
.410 

26.50    .4-05 

26.50  .405 
.430 
.425 
.395 
.335 
.310 

26.40    .500 


26.40 


26.40 

26.4-0 


26.40 


.3UU 

.315 

.370 
.400 
.415 
.430 
.425 
.365 
.370 
.355 
.360 
.340 
.280 
.260 


Average 
Static 

Head 


26.425    Temperature  air  in  pipe  28.00  degrees  C 


PLATE  ORIFICE 


Temp. 
Atmosphere 


Ounces 
Vacuum 

Discharge 
Chamber 


Temp. 
Throat 
Orffice 


27.50 
27.30 

Average   27.40 


21.50 
21.50 

21.50 


26.40 
26.00 

26.20 


Area  of  orifice  30.19  sq.  in. 


" 


■    [ 


- XeV  oj  ,  [ 


. 


r-  . 


I 


[q 


» 


« 


. 


* 


• 
• 


SL 


RUN  A 


DERIVED   DATA 
18"  AIR   PIPE 


h  DIFF. MERCURY  GAUGE  =  20.67 


rEMP.FIPE  301.0  C  Abs. 


Diam.   h  h  h  * 

Feet  Hor2.  Vol.  Vert.  Vel.  45Deg.  Vel.  45Deg.  Vel.   Area 
Diam.       Diam.       Diam.       Diam.       Sq.Ft, 
(Water)     $Water)      (Water)      (Water)        4 


0.10  .130  24.50 

0.20  .190  29.60 

0.30  .245  33.60 

0.40  .280  36.00 

0.50  .310  37.80 

0.60  .320  38.40 

0.70  .310  37.80 

0.30  .290  36.60 

0.90  .295  36.90 

Q.00  .295  36.90 

1.10  .270  35.30 

1.20  .235  32.90 

1.30  .200  30.40 

1.40  .170  28.00 


.080  19.20 
.135  25.00 
.200  30.20 
.235  32.90 
.260  34.60 
.290  36.60 
.310  37.80 
.345  39.90 
.350  40.10 
.320  33.40 
.310  37.80 
.290  36.60 
.255  34.30 
.215  31.50 


.150  26.30 
.180  28.30 
.205  30.70 
.215  31.50 
.205  30.80 
.215  31.50 
.250  34.00 
.355  40.50 
.360  40.30 
.345  39.90 
.320  38.40 
.295  36.90 
.270  35.30 
.240  33.30 


.155  26.70 

.220  31.80 

.280  35.90 

.315  38.10 

.330  39.00 

.325  38.70 

.325  38.70 

.325  38.70 

.320  38.40 

.310  37.80 

.290  36.60 

.255  34.30 

.215  31.50 

.170  23.00 


.44200 
.33200 
.23800 
.15900 
.09630 
.01770 
.00197 
.01770 
.©4210 
.09630 
.15900 
.23800 
.33200 
.44200 
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RUN  B 


DERIVED   DATA 

1 

18"  AIR   PIPE 


h   DIFF. MERCURY  GAUGE  =  18.72 
P 


TEMP. PIPE  500.75  0  Abe. 


Diara. 
Feet 

K 

Horz, 

.   Vel. 

Vert, 

.   Vel. 

45Degv  Vel. 

45Deg9  Vel. 

Area 

Diam, 

ft 

Diam, 

I 

Diam, 

1 

Diam, 

ft 

Sq,fft. 

(Water) 

(Water) 

(Water) 

(Water) 

0.00 

.145 

25.75 

.085 

19.70 

.100 

21.40 

.110 

22.40 

.44200 

0.10 

.175, 

,28,25 

.150 

26.20 

.140 

25.30 

.170 

27.90 

.33200 

0.20 

.210 

31,00 

.207 

30.80 

.180 

28.70 

.225 

32.10 

.23800 

0.30 

.260 

34,45 

.245 

33.50 

.225 

32.10 

.270 

35.10 

.15900 

0.40 

.300 

37.00 

.277 

35.60 

.250 

33.80 

.310 

37. 60 

.09630 

0.50 

.325 

38.50 

.300 

37.00 

.275 

35.50 

.332 

38.90 

.04910 

O.nO 

.335 

39.10 

.313 

37.80 

.277 

35.60 

.343 

39.60 

.01770 

0.70 

.332 

39.00 

.317 

38.10 

.298 

36.90 

.344 

39.60 

.00197 

0.80 

.320 

38.20 

.380 

41.70 

.340 

39.40 

.335 

39.20 

.00197 

0,90 

.305 

37.30 

.380 

41.70 

.360 

40.60 

.322 

38.40 

.01770 

1.00 

.295 

56.75 

.370 

41.10 

.355 

40.30 

.305 

37.40 

.04910 

1.10 

.285 

36.10 

.335 

39.20 

.335 

39.20 

.285 

36.10 

.09630 

1.20 

.253 

34.00 

.305 

37.30 

.  cj87 

36.20 

.263 

54.70 

.15900 

1.30 

,306 

37.40 

.240 

33.20 

.260 

34.50 

.240 

35.20 

.23800 

1.40 

.152 

'30.70 

.170 

27.90 

.240 

33.10 

.215 

51.40 

.35200 

1.50 

.095 

20.84 

.110 

22.40 

.225 

32.10 

.190 

29 .  50 

.44200 
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RUN  C 
DERIVED   DATA 
18"  AIR   PIPE 


h   DIFF. MERCURY  GAUCE  =  16.98 


TEMP. PIPE  301.00  C  Abs. 


P 

Diam.   hhL.Ju.hy 

Peot  Horz.  Vel.  Vert.  Vel.  45Deg.  Vel.  4oDeg.  Vel.   Area 

Diain.       Diam.       Diam.       Diam.       Sq.Ft. 

(Water)     (Water)     (Water)     (Water)        4~ 


0.00 

.200 

30.20 

.080 

19.10 

.150 

26.10 

.115 

22.90 

.44200 

0.10 

.242 

33.20 

.135 

24.80 

.190 

29.40 

.170 

27.80 

.33200 

0.20 

.283 

35.90 

.187 

29.20 

.225 

32.00 

.220 

31.70 

.23800 

0.30 

.320 

38.20 

.235 

32.70 

.262 

34.50 

.259 

34.40 

.15900 

0.40 

.350 

39.90 

.272 

35.20 

.293 

36.50 

.  <oou 

35 .  00 

.09300 

0.50 

.370 

40.90 

.305 

37.30 

.320 

38.20 

.301 

37.00 

.04910 

0.60 

.380 

41.60 

.325 

38.50 

.340 

39.40 

.313 

37.80 

.01770 

0.70 

.377 

41.50 

.350 

39.90 

.351 

40.00 

.322 

38.30 

.00197 

0.80 

.360 

40.50 

.410 

43.20 

.357 

40.30 

.330 

38.80 

.00197 

0.90 

.335 

39.00 

.410 

43.20 

.356 

40.25 

.335 

39.10 

.01770 

1.00 

.305 

37.30 

.390 

42.15 

.346 

39.70 

.330 

38.80 

.04910 

1.10 

.275 

35.40 

.370 

41.10 

.328 

38.60 

.315 

37.90 

.09630 

1.20 

.236 

32.80 

4   O  '-'  J  D 

38.50 

.303 

37.20 

.296 

36.70 

.15900 

1.30 

.197 

30.00 

.270 

35.10 

.275 

35.40. 

.266 

34.80 

.23800 

1.40 

.155 

26.60 

.230 

32.40 

.240 

33.10 

.228 

32.20 

.33200 

1.50 

.115 

22.90 

.195 

29.80 

.205 

30.60 

.183 

28.90 

.44200 

. 


. 


,    .  .  .  .  .Ie 


' 

• 

; 

: 

1 

. 

. 

C*J 

. 

,    ■ 

. 

. 

. 

. 

. 

. 

r. 

, 

". 

. 

. 

. 

. 

. 

• 

. 

C. 

. 

. 

• 

« 

. 

. 

. 

. 

» 

. 

„ 

. 

. 

. 

. 

. 

* 

• 

m 

. 

[ 

. 

. 

. 

. 

. 

. 

. 

r   . 

'      . 

1    . 

. 

, 

. 

, 

'      . 

. 

[     , 

. 

. 

. 

. 

. 

• 

. 

V 

. 

. 

'    . 

. 

. 

. 

• 

.' 

'      . 

. 

. 

• 

* 

-   . 

. 

. 

:    . 

. 

.< 

31 

. 

• 

. 

. 

. 

t- 

. 

, 

. 

. 

•     . 

, 

. 

. 

•    . 

. 

C. 

. 

■ 

. 

. 

. 

, 

. 

'     . 

. 

■      • 

• 

* 

. 

■. 

. 

.- 

", 

. 

. 

. 

. 

.   • 

~. 

. 

. 

. 

. 

. 

. 

• 

p 

• 

a 

SH 


RUN  D 
DERIVED  DATA 
18"  AIR   PIPE 


h  DIFF.MERCURY  GAUGE  =  26.43 


TEMP. PIPE  301.00  0  Abs. 


Diam.   h  h^ 

Feet  HorS.   Vel.  '.'art, 


Vel.  45Deg.  Vel.  458eg.  Vel.   Area 


Diam, 

ft 

Diam, 

ft 

Diam. 

Diam, 

ft 

Sq.Ft. 

(Water) 

(Water) 

(Water) 

(Water) 

4 

0.00 

.250 

35.00 

.160 

27.50 

.210  31.50 

.239 

33.60 

1.76700 

0.10 

.307 

38.10 

.216 

31.90 

.255  34.70 

.276 

36.10 

1.33000 

0.20 

.350 

40.60 

.253 

34.60 

.300  37.70 

.311 

38 .  30 

.95100 

0.30 

.382 

42.50 

.285 

36.70 

.336  39.80 

.  340 

40.10 

.63600 

0.40 

.405 

43.70 

.310 

38.20 

.366  41.50 

.365 

41 .  50 

.38500 

0.50 

.419 

44.50 

.329 

39.40 

.387  42.70 

.385 

42.60 

.19650 

0.60 

.425 

44.80 

.345 

40.30 

.397  43.30 

.401 

43 .  50 

.07070 

0.70 

.421 

44.60 

.355 

40.90 

.395'43.20 

.415 

44.30 

.00786 

0.80 

.407 

43 .  80 

.355 

40.90 

.385  42.60 

.422 

44.60 

.00786 

0.90 

.385 

42.60 

.353 

40S80 

.367  41.60 

.422 

44.60 

.07070 

1.00 

.360 

41.20 

.345 

40.30 

.345  40.30 

.415 

44.30 

.19650 

1.10 

.330 

39.40 

4  QQQ 

39.60 

.320  38.80 

.395 

43.20 

.38500 

1.20 

.295 

37.30 

.317 

38.70 

.295  37.30 

.360 

41.20 

,65600 

1.30 

.258 

34.90 

.297 

37.40 

.262  35.20 

.315 

38.60 

.95100 

1.40 

.220 

32.20 

.275 

36.00 

.230  32.90 

.267 

35.30 

1.13000 

1.50 

.182 

29.20 

.250 

34.30 

.194  30.20 

.219 

32.20 

1.76700 
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SUMMARY  18"  PIPE  DATA 

Run     Average  Average  Cu.Ft.     Oz.   Gu.Ft.  Absolute 

M.E.V.   1  I.E. P.   air     Vacuum   air  temperat. 

oz.   per  min.  Blower  per  min.  air  pipe 

Blower  deg.  Cent. 


A 

31.58 

17.00 

3350. 

17.60 

3360 

301. 

B 

32.54 

15.41 

3453. 

16.00 

3459 

300. 

C 

33.54 

13.99 

3558. 

14.00 

3558 

301. 

D 

37.40 

21.75 

3969. 

21.63 

3969 

301. 

Run 


A 
B 
C 

D 


SUMMARY  BLOWER  DATA 
for  use  in  determining  "Leakage  Curve". 

H.P.  R.P.M.   0z.   Cu.Ft.  Cu.Ft.  Cu.Ft.  Theor.  Bearing 

Input  Blower  Vacuum  air  at  Displ.  Leakage  H.P.   friction 
Blower   (p)  per  min.  H.P. 

(P) 

21.80   217.1   17.6   3360.   4125.    765.  19.46    2.34 

20.59   217.3   16.0   3459.   4129.    670.  17.66    2.93 

18.71   219.3   14.0   3558.   4167.    609.  15.59    3.12 

30.55   240.5   21.63  3969.   4570.    601.  26.38   4.17 


SUMMARY  PLATE  ORIFICE  DATA 

Run A 

Temp.  Atmos.  Ti'-** -301.29 

Deg.  Cent. 
Temp,  Orifice  — ««W«s — -T„ --299.43 

throat  Deg.  ° 

Centigrade 
Vacuum  Orifice ^^,««-p— .«*,$  13.61 

chamber  #/sq." 

Cu.Ft.  passing *****& —  55.83 

per  second  18"pipe 

Cu.Ft. at  atmos. y 51.32 

per  second.           1 
Cu.Ft.  Orifice  „« y« 55.62 

chamber  per  sec. 
H.P.disipated  in , , — .  13.91 

orifice  per  sec. 
Temp,  air  pipe   ■  -— T0 301.00 

Deg.  Cent. 
Energy  loss  per ,_v/ 4.47 

1000  cu.ft.  free 

air  per  min. 
Atmosphere  pressure p 14.70 

lbs.  per  sq.  in. 


B 

C 

D 

300, 

,62 

300, 

,43 

301, 

,40 

299, 

,67 

299, 

,57 

299, 

,20 

13, 

,71 

13, 

,83 

13, 

,36 

55!, 

>BS 

Sti 

,30 

66, 

,15 

53, 

,97 

55, 

,68 

60, 

,11 

57, 

,65 

59, 

,04 

65, 

,65 

13, 

,48 

,42 

20, 

,04 

299, 

,75 

301, 

,00 

301. 

,00 

4, 

,17 

3, 

,72 

5, 

,55 

14.70 


14.70    14.70 
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Power  to  drive  a  WILBRAHAM-GREEN  POSITIVE  EXHAUSTER 
of  cross  section  same  as  their  #5-19  cu.ft.  exhauster 
against  vacuum  as  indicated, and  handling  4200  cu.ft. 
of  FREE  AIR  per  minute.  Leakage  determined  from 
"LEAKAGE  CURVE".  Horse  Power  determined  from  formula 
as  follows:   (Friction  neglected) 


itxCx  R.P.M.   x 
33000 


1  X.p     _ 


=   H.P. 


c  =  constant  =  9.81 

1  ■=  length  of  case  in  inches 

p  =  vacuum  "below  atmosphere  in  pounds 


Oz.   Cu,Ft. 

Leakage  Cu.Ft.Di; 

3pl 

• 

True 

Free  Air 

Vac.  Handled 

Cu.Ft. 

at  (p)  con- 

eff . 

eff. 

=   at  (p)= 

per  min.  sidering 
(L)    leakage= 

no 

R.P. 

It.   H.P. 

V 

4200 

(p)   (v) 

V100 

V100 

V   =  V  - 
100 

L 

i 

i 

Displacement 

15  cu. 

,ft.  per  minuti 

9.   L 

ength  of 

case  33, 

,6  apaches 

IS   4430 

335 

4765 

318 

15.00 

93.0 

88.0 

16   4500 

358 

4858 

324 

20.40 

92.5 

86.4 

20   4590 

379 

4969 

331 

26.00 

92.4 

84.5 

Displacement 

16  cu, 

,ft.  per  minute.   L 

ength  of 

case  35, 

)3  inches 

12   4430 

388 

4818 

301 

15.10 

92.0 

87.2 

16    4500 

418 

4918 

307. 

20.60 

91.5 

85.4 

20   4590 

442 

5032 

315 

26.40 

91.2 

83.4 

24   4630 

446 

5147 

321 

32.30 

91.0 

81.8 

28   4765 

486 

5251 

328 

38.50 

90.6 

80.0 

Displacement 

17  cu, 

,ft.  per  minut< 

3.   L 

ength  of 

case  38, 

,0  inches 

12    4430 

444 

4874 

286 

14.85 

90.9 

86.2 

16    4500 

478 

4978 

292 

20.20 

90.4 

84.5 

20    4590 

509 

5099 

299 

25.90 

90.0 

82.5 

24    4680 

555 

5215 

307 

31.85 

89.7 

80.5 

28    4765 

560 

5325 

313 

37.90 

89.5 

79.0 

32    4860 

581 

5441 

320 

44.30 

89.3 

77.2 

"Displacement 

18  cu. 

,ft.  per  minute 

3.   L 

ength  of 

case  40« 

,25  inches 

12   4430 

498 

4928 

274 

15.48 

89.9 

85.1 

16   4500 

539 

5039 

279 

21.10 

89.3 

83.5 

20   4590 

573 

5163 

287 

27.00 

88.9 

81.5 

24   4680 

605 

5285 

293 

53.20 

88,6 

79.5 

28   4765 

636 

5401 

300 

39.50 

88.1 

77 . 8 
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Oz. 

Cu.Ft. 

Leakage 

Cu,Ft.Displ 

• 

True 

FreeAir 

Vac 

.  Handled 

Cu.Ft. 

at  (p)  con© 

eff . 

i 

3ff. 

(p) 

at  (p)= 

per  min. 
(L) 

sidreing  no 
leakage  - 
V]00=  V  -H  L 

R.P. 

M .   H  .  P . 

V 

i 
V. 

1200 

T 

Displacement 

19  cu.ft 

,.  per  minut' 

3.   L 

ength  of 

case  42. 

,50 

inches 

12 

4430 

555 

4985 

262 

15.60 

89.00 

84.4 

16 

4500 

599 

5099 

268 

21.30 

88.2 

82.4 

20 

4590 

638 

5228 

275 

27.30 

87.7 

80.3 

24 

4680 

675 

5355 

282 

33.60 

87.4 

78.4 

28 

4765 

712 

5472 

288 

40.10 

87.0 

76.7 

52 

4860 

742 

5602 

295 

47.00 

86.7 

75.0 

Displacement 

20  cu.ft 

, .  per  minute.   L 

ength  of 

case  44, 

,70 

inches 

12 

4430 

609 

5039 

252 

15.80 

88.0 

83.4 

16 

4500 

658 

5158 

258 

21.60 

87.1 

81.5 

SO 

4590 

704 

5294 

265 

27.65 

86.7 

79.4 

24 

4680 

746 

5426 

271 

34.00 

86.3 

77.5 

28 

4765 

786 

5551 

277 

40.  SO 

85.9 

75.6 

32 

4860 

820 

5680 

284 

47.50 

85.5 

74.0 

Displacement 

21  cu.ft. 

per  minute 

Length  of 

case  47, 

,00 

inches 

12 

4430 

665 

5095 

242 

16.00 

87.0 

82.5 

15 

4500 

719 

5219 

248 

21.90 

86 . 1 

80 . 5 

24 

4680 

815 

5495 

262 

34.60 

85.2 

76.3 

28 

4765 

861 

5626 

268 

41.30 

84.7 

74.6 

32 

4860 

900 

5760 

274 

48.20 

84.4 

73.0 

36 

4960 

938 

5898 

280 

55.60 

84.0 

71.3 

Displacement 

22  cu.ft 

.  per  minut ( 

3.   L 

ength  of 

case  49. 

20 

inches 

12 

4430 

720 

5152 

234 

16.20 

86.0 

81.5 

16 

4500 

780 

5280 

240 

22.10 

85.20 

79.5 

20 

4590 

835 

5425 

246 

28.30 

84.5 

77.5 

24 

4680 

889 

5569 

253 

35.00 

84.00 

75.5 

28 

4765 

937 

5702 

259 

41,70 

83.5 

73.7 

32 

4860 

981 

5841 

265 

48.80 

83.20 

71.9 

36 

4960 

1022 

3902 

272 

56.40 

83.00 

70.2 
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Oz0   Cu.Ft.   Leakage 
Vac.  Handled   Cu.Ft. 
=   at  (n)=  per  min, 
(p)    (V)'      (L) 
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Displacement  23  cu.ft.  per  minute.   Length  of  case  51.5  inches 
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Displacement  25  cu.ft.  per  minute.   Length  of  case  55.9  inches 
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